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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is a continuation-in-part of U.S.
Serial No. 15/830,592, filed December 4, 2017, which is
a continuation-in-part of U.S. Serial No. Serial No.
15/027,870, filed April 7, 2016, which claims the benefit
of U.S. Provisional Application No. 61/915,878, filed De-
cember 13, 203.

BACKGROUND

[0002] A family of valveless pumps, which have at their
heart special mounting means, commonly referred to as
a base, interposed between a drive motor and a pump
head, is known in the art. These bases are typically in-
jection molded plastic and incorporate a living hinge sep-
arating an upper portion from a lower portion. The upper
portion of the base can be tilted with respect to the lower
portion by flexure of the living hinge. The relative angle
between the upper and lower portions establishes the
pump output volume per revolution. This entire mecha-
nism has been described previously in commonly owned
U.S. Patent Nos. 5,020,980 and 4,941,809. US Patent
No. 5,863,187 discloses a rotary reciprocating pumping
apparatus with a positive two position adjustment feature
which will allow the piston’s stroke to be automatically
increased to a maximum and repeatably automatically
returned to a second, calibrated dispensing position,
thereby eliminating time consuming adjustments re-
quired with traditional rotary reciprocating pump designs.
[0003] Conventionally, the method for adjustment and
setting of the angle has been accomplished by means of
adjusting screw engagement with pivot pins in the two
portions of the base, which are positioned on the opposite
side of the central axis of the base. Certain applications
require pumps with the same target output per revolution.
This has been accomplished by substituting fixed linkage
means for the adjustable screw and pivot pins. The fixed
links are injection molded from plastic resin and the tool-
ing used to mold these links allows for different lengths
to be produced such that different target pump displace-
ments can be routinely produced.
[0004] The original intention for embracing the fixed
link arrangement over the adjustable screw arrangement
was to reduce cost. That has been demonstrated to have
been accomplished, but there are significant additional
advantages to the fixed link concept: 1) Far better me-
chanical stability due to absence of backlash problems;
2) Improved displacement volume stability in the pres-
ence of varying ambient temperatures; and 3) Overall
stiffness of the base assembly with the fixed links is far
better than that of the adjusting screw version.
[0005] The improvements with respect to temperature
differentials are due to the fact that the plastic links ex-
pand and contract in unison with the plastic base such
that the angle does not change. The wide difference in

thermal coefficients of expansion between the stainless-
steel adjusting screw and the plastic base are such that
changes in ambient temperature yield significant chang-
es in angle.
[0006] Despite the advantages of the fixed link con-
cept, there has been one drawback preventing its wider
use in more applications. This drawback is the fact that
there is no means for fine adjustment for precise calibra-
tion of displacement once the parts have been assem-
bled. There are numerous applications where merely get-
ting close to a target displacement for hundreds or thou-
sands of pumps is not sufficient. Such applications need
each and every pump to be individually "tweaked" to ar-
rive at a precise output. Such accuracy must routinely
achieve 61% of the target value. Due to the variations
in other components plus slight differences in molded
lengths of fixed links, accuracy is generally not better
than 66% of target value.
[0007] Accordingly, it would be desirable to provide a
means for dealing with the need for slight adjustments
to output volume when the fixed link construction is em-
ployed.

SUMMARY

[0008] In one aspect of the present disclosure, an an-
gle adjustment mechanism for a pump and a motor is
provided. The mechanism generally includes a base, an
eccentric bushing and a fixed link. The base has a motor
flange for mounting a motor, a pump flange opposite the
motor flange for mounting a pump, a hinge disposed be-
tween the motor flange and the pump flange and a pair
of spaced apertures disposed opposite the hinge. The
eccentric bushing has a body portion received in one of
the apertures of the base and an inner bore with an axial
center line offset from an axial center line of the body
portion. The fixed link has a first pin portion received in
the inner bore of the eccentric bushing and a second pin
portion received in the other of the apertures of the base.
With this arrangement, rotation of the eccentric bushing
changes the distance between the apertures of the base,
thereby changing an angle between the motor flange and
the pump flange about the hinge.
[0009] In a preferred embodiment, the eccentric bush-
ing includes a head portion terminating one end of the
body portion for facilitating rotation of the eccentric bush-
ing. The head portion is preferably hexagonal shaped
and further preferably includes a notch located at a dis-
tance furthest from the center line of the inner bore.
[0010] The hinge of the base is preferably a living hinge
formed integral with the base.
[0011] The fixed link preferably includes a pair of com-
plimentary segments. Each segment has an insertion pin
portion and a receptacle pin portion, wherein the insertion
pin portion of each segment is received in the receptacle
portion of the other segment.
[0012] In another aspect of the present disclosure, a
motor and pump assembly is provided, wherein a motor
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is mounted to the motor flange of the base and a pump
is mounted to the pump flange of the base. The motor
has a shaft rotatable about a rotation axis and the pump
has a piston rotatable about a rotation axis and linearly
translatable along the rotation axis, wherein the pump
piston is coupled to the motor shaft. Rotation of the ec-
centric bushing changes the distance between the aper-
tures of the base thereby changing an angle between the
rotation axis of the motor shaft and the rotation axis of
the pump piston about the hinge.
[0013] In another aspect of the present disclosure, a
method for adjusting the angular orientation between a
motor shaft of a motor and a pump piston of a pump is
provided. According to the method, a base as described
above is provided between the motor and the pump, and
the eccentric bushing is rotated within one of the spaced
apertures to change an angle between the motor shaft
and the pump piston about the hinge.
[0014] Thus, an adjustment mechanism is provided,
which employs a special bushing having an outer cylin-
drical diameter for close engagement in an enlarged hole
in the lower half of the base. This hole has previously
been used to engage a pivot pin for the screw adjustment
mechanism and alternatively a round boss on the fixed
link. In this aspect of the invention, this hole is enlarged
from 6.350 mm to 7.9375 mm to receive the aforemen-
tioned bushing. The bushing is provided with a 6.350 mm
through hole with its axis parallel to its outer diameter but
offset by approximately 0.508 mm. At one end of the
bushing is provided a hexagonal flange for engagement
of a wrench. Additionally the bushing is provided with a
notch to indicate the maximum offset location which is
useful in the final calibration "tweaking" of the pump.
[0015] The eccentric bushing is assembled into the en-
larged hole in the base and the fixed links are assembled
into the upper base pivot pin hole and the central offset
bore of the eccentric bushing. At final calibration a thin
pattern wrench is used to turn the eccentric bushing
which causes the lower boss of the plastic link to move
either closer to or farther away from its engagement point
with the upper portion of the base. The eccentricity of the
lower bushing allows for approximately 610% adjust-
ment in pump output. By this means, extremely precise
calibration can be achieved with fixed link pumps. Such
pumps can thereby benefit from the excellent advantages
of fixed links enumerated above while still achieving the
required precision.
[0016] In still another aspect of the invention, two ec-
centric bushings are provided for both coarse and fine
adjustment of the pump output. In this aspect, the angle
adjustment mechanism includes a base including a motor
flange for mounting a motor, a pump flange opposite said
motor flange for mounting a pump, a hinge disposed be-
tween said motor flange and said pump flange and a pair
of spaced apertures disposed opposite said hinge. The
angle adjustment mechanism further includes a first ec-
centric bushing having a body portion received in a first
of the apertures of the base, wherein the first eccentric

bushing has an inner bore with an axial center line offset
from an axial center line of the body portion by a first
distance. The angle adjustment mechanism further in-
cludes a second eccentric bushing having a body portion
received in one of a second of the apertures of the base
or the inner bore of the first eccentric bushing, wherein
the second eccentric bushing has an inner bore with an
axial center line offset from an axial center line of the
body portion by a second distance, and wherein the sec-
ond distance is different from the first distance. A fixed
link having a first pin portion received in the first aperture
of the base and a second pin portion received in the sec-
ond aperture of the base is also provided, wherein rota-
tion of the eccentric bushings changes the distance be-
tween the apertures of the base, thereby changing an
angle between the motor flange and the pump flange
about the hinge.
[0017] In the embodiment wherein the second eccen-
tric bushing is received in the second aperture of the
base, the body portion of the second eccentric bushing
preferably has a diameter different from a diameter of
the body portion of the first eccentric bushing to help dif-
ferentiate the different adjustments provided by the first
and second bushings. In this regard, one of the first and
second offset distances is preferably in the range
between .381 mm and 1.27 mm for coarse adjustment
of the distance between the apertures, and the other of
the first and second offset distances is preferably in the
range between .000 mm and .381 mm for fine adjustment
of the distance between the apertures.
[0018] In another aspect of the present disclosure, a
motor and pump assembly is provided, wherein a motor
is mounted to the motor flange of the base and a pump
is mounted to the pump flange of the base. The motor
has a shaft rotatable about a rotation axis and the pump
has a piston rotatable about a rotation axis and linearly
translatable along the rotation axis, wherein the pump
piston is coupled to the motor shaft. First and second
eccentric bushings with different axial offsets are again
provided, wherein rotation of the bushings changes the
distance between the apertures of the base thereby
changing an angle between the rotation axis of the motor
shaft and the rotation axis of the pump piston about the
hinge.
[0019] In a method according to this aspect of the in-
vention, rotation of one of the first and second bushings
results in a coarse adjustment of the angular orientation
between a motor shaft of a motor and a pump piston of
a pump, and rotation of the other of the first and second
bushings results in a fine adjustment of the angular ori-
entation between the motor shaft of the motor and the
pump piston of the pump.
[0020] Features of the disclosure will become apparent
from the following detailed description considered in con-
junction with the accompanying drawings. It is to be un-
derstood, however, that the drawings are designed as
an illustration only and not as a definition of the limits of
this disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Figure 1 is a perspective view of a conventional mo-
tor/pump connection utilizing adjustable flow angle
hardware, according to the prior art.

Figure 2 is a perspective view of a conventional mo-
tor/pump connection utilizing a fixed link, according
to the prior art.

Figure 3 is an isolated view of the base of a conven-
tional motor/pump base utilizing adjustable flow an-
gle hardware, according to the prior art.

Figure 4 is an isolated perspective view of the base
alone, according to the prior art.

Figure 5 is an isolated perspective view of the base
utilizing a fixed link, according to the prior art.

Figure 6 is an isolated perspective view of two com-
ponents of a fixed link of the prior art.

Figure 7 is a perspective view of an eccentric bushing
formed in accordance with the present invention.

Figure 8 is a rear perspective view of the eccentric
bushing shown in Figure 7.

Figure 9 a perspective view of the motor/pump base
formed in accordance with the present invention.

Figure 10 is a perspective view of the motor/pump
base formed in accordance with the present inven-
tion attached to a motor and a pump, wherein the
displacement length is being adjusted by a wrench.

Figure 11 is a side view of the motor/pump base
formed in accordance with an alternative embodi-
ment of the present invention attached to a motor
and a pump, wherein the displacement length is be-
ing adjusted via a coarse adjustment and a fine ad-
justment.

Figure 12 is an exploded front view of the mo-
tor/pump base assembly shown in Figure 11.

Figure 13 is a perspective view of the eccentric
coarse adjustment bushing shown in Figures 11 and
12.

Figure 14 is an end view of the coarse adjustment
bushing shown in Figure 13.

Figure 15 is a perspective view of the eccentric fine
adjustment bushing shown in Figures 11 and 12.

Figure 16 is an end view of the fine adjustment bush-
ing shown in Figure 15.

Figure 17 is a perspective view of the motor/pump
base formed in accordance with another alternative
embodiment of the present invention attached to a
motor and a pump, wherein the displacement length
is being adjusted via a coarse adjustment and a fine
adjustment.

Figure 18 is an exploded front view of the mo-
tor/pump base assembly shown in Figure 17.

Figure 19 is a perspective view of the eccentric
coarse adjustment bushing shown in Figures 17 and
18.

Figure 20 is an end view of the coarse adjustment
bushing shown in Figure 19.

Figure 21 is a perspective view of the eccentric fine
adjustment bushing shown in Figures 17 and 18.

Figure 22 is an end view of the fine adjustment bush-
ing shown in Figure 21.

DETAILED DESCRIPTION

[0022] Figure 1 shows a conventional motor 10 con-
nected to a pump 12 via a base 14. The motor 10 has a
shaft that rotates about a rotational axis and the pump
has a piston that also rotates about a rotational axis and
also translates in the direction of the rotational axis. The
shaft of the motor is coupled to the piston of the pump
so that rotation of the motor shaft will cause rotation of
the pump piston. Also, by tilting the rotational axis of the
pump piston with respect to the rotational axis of the mo-
tor shaft, rotation of the motor shaft will also cause linear
translation of the pump piston in a manner as described
in further detail below. A pump and motor support ar-
rangement of this type is shown and described in com-
monly owned U.S. Patent Nos. 4,941,809 and 5,020,980,
the specifications of which are incorporated herein by
reference in their entirety for all purposes.
[0023] Such pump and motor arrangement operates
as follow. The motor shaft of the motor 10 is coupled to
a piston of the pump 12. Each rotation of the motor shaft
rotates the piston of the pump. Due to the angular orien-
tation between the pump and the motor, each rotation of
the motor shaft further causes the pump piston to recip-
rocate in the axial direction to alternately draw in and
push out fluid so as to transfer fluid between an inlet and
an outlet of the pump. The amplitude of the piston stroke
determines the volume of the fluid delivered between the
inlet and the outlet of the pump. By varying the angle of
the pump with respect to the motor, the stroke of the
piston is adjusted, thereby adjusting the volume of the
fluid transferred between the inlet and the outlet.
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[0024] In such prior art pump and motor arrangements,
the angle of the pump 12 with respect to the motor 10 is
adjustable via the base 14 to provide a desired volumetric
flow of the pump with each rotation of the motor shaft of
the motor. Therefore, it is desirable to provide a base 14
which is adapted for adjusting the angles between the
axis of the pump and the motor shaft of the motor.
[0025] Figure 1 shows one prior art embodiment of an
adjustable base 14, which includes a flange to which the
motor 10 is mounted and an opposite flange to which the
pump 12 is mounted. Between the two flanges is a flexible
living hinge, which allows angular pivoting of the flanges
with respect to the hinge. Opposite the hinge are two
bosses, between which adjustable flow angle hardware
is provided. In the embodiment shown in Figure 1, the
adjustable flow angle hardware is in the form of a screw
and nut arrangement connected between pivot pins in-
serted in the respective bosses of the base. Rotation of
the nut with respect to the screw is done to secure the
unthreaded pivot pin so that it cannot turn after adjust-
ment is made. The nut is loosened when it is desired to
turn the screw. By insertion of a hex key into the screw
head, it is possible to turn the screw such that it moves
in and out of the threaded lower pivot pin. This action
selectively lengthens or shortens the length between the
pivot pins of the bosses, thereby adjusting the angle of
the motor flange with respect to the pump flange.
[0026] However, some of the disadvantages of such
arrangement include problems with thermal expansion
of the differing materials depending on the work environ-
ment. The adjustable screw arrangement is also less sta-
ble and is prone to loosening, wherein the angle will be
undesirably altered. This arrangement also involves nu-
merous components making assembly complex, and re-
sulting in increased cost.
[0027] Figure 2 shows an alternative embodiment of a
motor/pump connection of the prior art utilizing a base,
similar to the base shown in Figure 1, but utilizing a fixed
link provided between the opposing bosses. Specifically,
the base 14 shown in Figure 2 again includes a motor
mounting flange and a pump mounting flange on opposite
sides of a flexible living hinge. Opposite the hinge are
opposed bosses between which a fixed link is provided
to set the angle between the pump and the motor. The
length of the fixed link is selected based on the desired
volumetric flow produced by the pump. In certain appli-
cations, a variety of fixed links of differing lengths can be
provided to adjust the volume of the pump in a predeter-
mined range.
[0028] Figure 3 shows in further detail an adjustable
screw and nut arrangement, similar to that shown in Fig-
ure 1. It can be seen in Figure 3 how rotation of the nut
16 with respect to the screw will secure the unthreaded
pivot pin so that it cannot turn after adjustment is made.
The nut is loosened when it is desired to turn the screw.
By insertion of a hex key into the screw head, it is possible
to turn the screw such that it moves in and out of the
threaded lower pivot pin. This action will either lengthen

or shorten the distance between the pivot pins provided
within the respective bosses 18. Lengthening or short-
ening of the distance between the bosses 18 will, in turn,
change the angle between the motor mounting flange 20
and the pump mounting flange 22 due to the resultant
bending of the flexible hinge 24.
[0029] Figure 4 shows a base 14 of the prior art without
the adjustment mechanism. It can be appreciated how
the base 14 shown in Figure 4 might be used in either of
the two prior art embodiments described above, and can
further be used with the present invention, as will be dis-
cussed in further detail below. The base 14 is made of
an injection molded plastic and includes a motor mount-
ing flange 20, the bosses 18 having apertures 19 formed
therein, a pump mounting flange 22 and a living hinge
24 provided opposite the bosses.
[0030] Figure 5 shows a base 14 of the prior art, as
described above, and further including a fixed link 26 for
setting the distance between the bosses 18 thereby set-
ting the angle between the motor flange 20 and the pump
flange 22 with respect to the living hinge 24.
[0031] As shown in more detail in Figure 6, the link 26
preferably includes a pair of injection molded complimen-
tary segments, wherein each link segment includes an
insertion pin portion 28 received within a matching sized
pin receptacle portion 29 of the opposite link segment.
The pin receptacle portions 29 of each link are sized to
be interference fit within a correspondingly sized hole in
a respective boss 18 of the base 14. Again, the length
between the pin portion 28 and the pin receptacle portion
29 of each link 26 determines the angle between the
pump and the motor.
[0032] Thus, a variety of fixed links 26 having different
lengths can be provided with the base 14 shown in Figure
5 for setting varying lengths between the bosses 14. The
differing lengths will cause the hinge 24 to pivot about its
pivot point at different angles, so that a desired pump to
motor angle can bet set.
[0033] The benefits with the fixed linked systems
shown in Figures 2, 5 and 6, include increased stability
of the base with less sensitivity to thermal expansion.
However, due to tolerances in injection molding and tol-
erances between the pump and the motor themselves,
an exact desired volume flow rate is not always achieved
despite a proper selection of the link length. Thus, it would
be desirable to have all of the benefits of a fixed link, with
the added benefit of adjustment of the length of the fixed
link.
[0034] Accordingly, the present invention provides a
fixed link arrangement with adjustability of the length be-
tween the apertures 19 of the respective bosses 18 of
the base 14. This is achieved by providing an eccentric
bushing 30, as shown in Figures 7 and 8, received within
one or both of the apertures 19 of the base bosses 18.
[0035] The eccentric bushing 30 of the present inven-
tion includes a head portion 32 and a body portion 34
extending in coaxial relation with the head portion. The
head portion 32 is preferably hexagonal shaped for pur-
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poses which will be described later. The body portion 34
is preferably cylindrically shaped and has an outer diam-
eter sized to be interference fit within at least one of the
through holes 19 provided in the bosses 18 of the base
14. The length of the body portion 34 is also preferably
selected to match the length of the through hole 19 pro-
vided in the respective boss 18 of the base.
[0036] Formed axially in the body portion 34 and the
head portion 32 is a bore 36 extending the length of the
bushing 30. The bore 36 has an axial center line 36’ off
set from the axial center line 34’ of the body portion 34.
In other words, the center line 36’ of the bore 36 is not
coaxial with the center line 34’ of the body portion 34.
Thus, the bushing 30 has an axial through hole 36 formed
in an eccentric relation with the outer diameter of the
body portion 34 so that rotation of the body portion about
its axial center line 34’ will cause the axial centerline 36’
to revolve around the axial center line 34’ of the body
portion.
[0037] The eccentric axial through hole 36 has an inner
diameter sized to receive one of the pin receptacle por-
tions 29 of the fixed link 26, (shown in Figure 6), in an
interference or a press fit relationship. Thus, as shown
in Figures 9 and 10, with the eccentric bushing 30 insert-
ed in a through hole 19 of the boss 18 it can be seen how
rotation of the bushing 30 with respect to the boss 18 will
change the location of the inner bore 36 of the bushing
with respect to the through hole 19 of the boss 18. By
changing the axial location of the receptacle pin portion
29 of the fixed link 26 with respect to the axial center of
the body portion of the bushing, it can be appreciated
how the distance between the opposite bosses 18 of the
base 14 can effectively change by virtue of the fixed link.
[0038] Specifically, rotation of the bushing 30 within
the aperture 19 of the boss 18 will cause the axial center
line 36’ of the inner bore 36 to change its position. How-
ever, because the length of the fixed link 26 is fixed, ro-
tation of the eccentric bushing will have a cam effect on
the boss 18 in which it is received, thereby causing the
spacing between the apertures of the bosses to change
from L to L’, as shown in Figure 9. By changing this dis-
tance, the hinge 24 is forced to flex open or closed to
thereby change the angular orientation between the
pump flange 22 and the motor flange 20.
[0039] The hexagonal shape of the head 32 of the
bushing 30 also facilitates application of a wrench 40 to
aid in rotation of the bushing 30. The head portion 32 of
the bushing 30 is also preferably provided with a notch
38 so as to provide a visual indication of the maximum
displacement of the through hole 36 with respect to the
body portion 34. Thus, the notch 38 is preferably provided
on the head portion 32 at a location that is furthest from
the center line 36’of the inner bore 36.
[0040] An improvement of the above described adjust-
ment methods is to provide finer resolution of the angle
change to such a degree where repeatable, sub-micro-
liter flow adjustment can be made on demand while hav-
ing the benefits of the fixed link concept. This improve-

ment is realized by providing two eccentric bushings for
both a fine adjustment and a coarse adjustment to meet
variations in flow less than 1% of target flow for applica-
tions where sub-microliter variation is needed. Also, max-
imizing the adjustable flow range of the fixed pump design
increases the adaptably of a single pump design, allow-
ing the same design to be used in different roles for the
same customer application.
[0041] Thus, as shown in FIGS. 11 and 12, an eccentric
bushing is received in each of the apertures of the bosses
of the flexible base to thereby provide even greater ad-
justability. The embodiment shown in FIGS. 11 and 12
is similar to that described above in that a conventional
motor 10 is connected to a pump 12 via a flexible base
14. As described above, by varying the angle of the pump
with respect to the motor, via the flexible hinge 24 of the
base 14, the stroke of the piston is adjusted, thereby ad-
justing the volume of the fluid transferred between the
inlet and the outlet.
[0042] As also described above, the base 14 includes
a motor mounting flange 20, bosses 18 having apertures
19, 19’ formed therein, a pump mounting flange 22 and
a living hinge 24 provided opposite the bosses and be-
tween the flanges. A fixed link pair 26a, 26b is also pro-
vided for setting the distance between the bosses 18, as
described above, to thereby set the angle between the
motor flange 20 and the pump flange 22 with respect to
the living hinge 24.
[0043] However, in this aspect of the invention, two
different eccentric bushings 50, 51 are provided for
coarse and fine adjustment of the angle between the mo-
tor flange and the pump flange. A large eccentric bushing
50, for coarse adjustment, is received in the aperture 19
of the boss 18 closer to the motor flange 20 and a smaller
eccentric bushing 51, for fine adjustment, is received in
the aperture 19’ of the boss 18 located closer to the pump
flange 22 of the base 14.
[0044] Referring additionally to FIGS. 13-16, each ec-
centric bushing 50, 51 includes a head portion 52, 53 and
a body portion 54, 55 extending in coaxial relation with
the head portion. The head portion 52, 53 is preferably
hexagonal shaped for purposes which will be described
later. The body portion 54, 55 is preferably cylindrically
shaped and has an outer diameter sized to be interfer-
ence fit within the through holes 19, 19’ provided in the
bosses 18 of the base 14. The length of the body portion
54, 55 is also preferably selected to match the length of
the through hole 19, 19’ provided in the respective boss
18 of the base.
[0045] In order to differentiate between the large ec-
centric bushing 50 and the small eccentric bushing 51
during both assembly and operation of the pump, two
differently sized through holes 19, 19’ are preferably pro-
vided in their respective bosses 18. For example, the
through hole 19 for the large eccentric bushing 50 has a
diameter of 8.73125 mm, while the diameter of the
through hole 19’ for the small eccentric bushing 51 has
a diameter of 7.9375 mm. In this manner, coarse adjust-
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ment can be achieved by rotating the bushing adjacent
the motor and fine adjustment can be achieved by rotat-
ing the bushing adjacent the pump.
[0046] Formed axially in the body portion 54, 55 and
the head portion 52, 53 of each bushing 50, 51 is a bore
56, 57 extending the length of the bushing. Each bore
56, 57 has an axial center line 56’, 57’ off set from the
axial center line 54’, 55’ of the respective body portion
54, 55. Thus, as described above, the center line 56’, 57’
of the respective bore 56, 57 is not coaxial with the center
line 54’, 55’ of its respective body portion 54, 55. Thus,
as described above, each bushing 50, 51 has an axial
through hole 56, 57 formed in an eccentric relation with
the outer diameter of its respective body portion 54, 55
so that rotation of the body portion about its axial center
line 54’, 55’ will cause the axial centerline 56’, 57’ of the
bore 56, 57 to revolve around the axial center line 54’,
55’ of the body portion.
[0047] However, in this embodiment, the offset 58 be-
tween the centerline 56’ of the bore 56 and the centerline
54’ of the body portion 54 of the larger eccentric bushing
50 is greater than the offset 59 between the centerline
57’ of the bore 57 and the centerline 55’ of the body por-
tion 55 of the small eccentric bushing 51. Thus rotation
of the large bushing 50 about the body portion center line
54’ will result in greater axial displacement of the bore
center line 56’, as compared with the small bushing 51.
As a further result, a "coarse" angle adjustment, (e.g.,
angle adjustments greater than 0.5°), is achieved with
the large bushing 50 and a "fine" angle adjustment (e.g.,
angle adjustments less than 0.5°), is achieved with the
small bushing 51.
[0048] The offset 58 between the centerline 56’ of the
bore 56 and the centerline 54’ of the body portion 54 of
the larger eccentric bushing 50 is preferably about .035",
but can fall in the range between .381 mm and 1.27 mm.
The offset 59 between the centerline 57’ of the bore 57
and the centerline 55’ of the body portion 55 of the small
eccentric bushing 51 is preferably about .127 mm, but
can fall in the range between 0 and .381 mm.
[0049] The eccentric axial through hole 56, 57 of each
bushing 50, 51 has an inner diameter (e.g., 6.350 mm)
sized to receive one of the pin receptacle portions 29 of
the fixed link 26, (shown in FIGS. 6 and 12), in an inter-
ference or a press fit relationship. As also described
above, each bushing 50, 51 is also preferably provided
with a notch 62, 63 so as to provide a visual indication
of the maximum displacement of the through hole with
respect to the body portion. Thus, the notch 62, 63 is
preferably provided on the head portion at a location that
is furthest from the center line of the inner bore.
[0050] Thus, as shown in FIG. 11, with the eccentric
bushings 50, 51 inserted in their respective through holes
19, 19’ of the bosses 18 it can be seen how rotation of
the bushings 50, 51, (with a wrench 60), with respect to
the boss will change the location of the inner bore of each
bushing with respect to the through hole of the boss.
Thus, it can be appreciated how the distance between

the opposite bosses 18 of the base 14 can effectively
change by virtue of the fixed link, in a manner similar to
that described above with respect to FIG. 9.
[0051] When a pump flow rate is adjusted, the large
(coarse) bushing 50 is rotated for larger flow rate altera-
tions (approximately 1-10% of the nominal flow), while
the small (fine) bushing 51 is used for less than 1% flow
adjustment. This dual design allows both a larger adjust-
ment range than the single bushing design as well as
more refinement across the possible output range. This
is especially necessary when sub-microliter alterations
are required, expanding the capability of the pump in
"low-flow" applications. Also, this allows for the same
pump design to be used in applications where multiple
pumps are required with differing sub-microliter accuracy
requirements are necessary.
[0052] In another aspect of the fine/coarse adjustment
concept, two different eccentric bushings can be provid-
ed, wherein one bushing is nested within the other. Thus,
as shown in FIGS. 17 and 18, a large eccentric bushing
is received in one of the apertures of the bosses of the
flexible base and a small eccentric bushing is received
within the inner bore of the large eccentric bushing to
thereby provide both fine and coarse adjustability.
[0053] The embodiment shown in FIGS. 17 and 18 is
similar to that described above and, therefore, the same
reference numerals are used to identify identical compo-
nents. Specifically, the angle between a conventional
motor 10 and a pump 12 is adjustable via a flexible base
14 having a motor mounting flange 20, bosses 18 having
apertures 19" formed therein, a pump mounting flange
22 and a living hinge 24 provided opposite the bosses
and between the flanges. Also a fixed link pair 26a, 26b
is also provided for setting the distance between the
bosses 18, as described above, to thereby set the angle
between the motor flange 20 and the pump flange 22
with respect to the living hinge 24.
[0054] However, in this aspect of the invention, two
different eccentric bushings 70, 71 are provided for
coarse and fine adjustment of the angle between the mo-
tor flange and the pump flange, wherein the small bushing
71 is received within the outer bushing 70 and the large
eccentric bushing 70 can be received within either aper-
ture 19"of the bosses.
[0055] Referring additionally to FIGS. 19-22, each ec-
centric bushing 70, 71 includes a head portion 72, 73 and
a body portion 74, 75 extending in coaxial relation with
the head portion. The head portion 72, 73 is preferably
hexagonal shaped and the body portion 74, 75 is prefer-
ably cylindrically shaped, as described above. The outer
diameter of the large eccentric bushing 70 is sized to be
interference fit within either or both of the through holes
19" provided in the bosses 18 of the base 14.
[0056] Formed axially in the body portion 74, 75 and
the head portion 72, 73 of each bushing 70, 71 is a bore
76, 77 extending the length of the bushing. The bore 76
of the large bushing 70 is sized to receive the body portion
75 of the small bushing 71 and the bore 77 of the small
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bushing 71 is sized to receive sized to receive one of the
pin receptacle portions 29 of the fixed link 26, (shown in
FIGS. 6, 12 and 18), in an interference or a press fit re-
lationship. For example, the body portion 74 of the large
bushing 70 can have a diameter of 7.9375 mm and the
inner bore 76 can have an inner diameter of 6.350 mm.
The body portion 75 of the small bushing 71 can have a
diameter of 6.350 mm and the inner bore 77 can have
an inner diameter of 5.2832 mm.
[0057] Similar to that described above, each bore 76,
77 has an axial center line 76’, 77’ off set from the axial
center line 74’, 75’ of the respective body portion 74, 75.
In this way, the center line 76’, 77’ of the respective bore
76, 77 is not coaxial with the center line 74’, 75’ of its
respective body portion 54, 55. To enable fine and coarse
adjustment, the offset 78 between the centerline 76’ of
the bore 76 and the centerline 74’ of the body portion 74
of the larger eccentric bushing 70 is greater than the off-
set 79 between the centerline 77’ of the bore 77 and the
centerline 75’ of the body portion 75 of the small eccentric
bushing 71. Thus rotation of the large bushing 70 about
the body portion center line 74’ will result in greater axial
displacement of the bore center line 76’, as compared
with the small bushing 71.
[0058] For example, the offset 78 between the center-
line 76’ of the bore 76 and the centerline 74’ of the body
portion 74 of the larger eccentric bushing 70 is preferably
about 8.89 mm, but can fall in the range between .381
mm and 1. 27 mm. The offset 79 between the centerline
77’ of the bore 77 and the centerline 75’ of the body por-
tion 75 of the small eccentric bushing 71 is preferably
about .005", but can fall in the range between 0 and .381
mm. It is also conceivable to provide the larger offset 78
(i.e., coarse adjustment) on the small bushing 71 and the
smaller offset 79 (i.e., fine adjustment) on the large bush-
ing 70.
[0059] As also described above, each bushing 70, 71
is also preferably provided with a notch 82, 83 so as to
provide a visual indication of the maximum displacement
of the through hole with respect to the body portion. Thus,
the notch 82, 83 is preferably provided on the head por-
tion at a location that is furthest from the center line of
the inner bore.
[0060] Returning to FIGS. 17 and 18, with the eccentric
bushings 70, 71 nested together, it can be seen how ro-
tation of the bushings 70, 71, (with a wrench 60), with
respect to each other and the boss will change the loca-
tion of the inner bore of each bushing with respect to the
through hole of the boss. The bushings 70, 71 can be
nested so that the head portions are on opposite axial
ends of the boss, as shown in FIG. 17, or the bushings
can be nested so that the head portions face the same
axial end of the boss, as shown in FIG. 18.

Claims

1. A mechanism for the adjustment of an angle between

a pump (12) and a motor (10), the pump (12) having
a piston rotatable about a rotation axis and linearly
translatable along the rotation axis, the mechanism
comprising:

a base (14) including a motor flange (20) for
mounting a motor (10), a pump flange (22) op-
posite said motor flange for mounting a pump
(12), a hinge (24) disposed between said motor
flange (20) and said pump flange (22) and a pair
of spaced apertures (19, 19’) disposed opposite
said hinge (24); and
a fixed link (26) having a first pin portion (28)
received in said first aperture (19) of said base
(14) and a second pin portion (29) received in
said second aperture (19’) of said base (14),
whereby the fixed link connects the apertures
(19, 19’) of the base (14),
characterized by
a first eccentric bushing (50) having a body por-
tion (54) received in a first of said apertures (19)
of said base (14), said first eccentric bushing
(50) having an inner bore (56) with an axial cent-
er line (56’) offset from an axial center line (54’)
of said body portion (54) by a first distance (58);
a second eccentric bushing (51) having a body
portion (55) received in one of a second of said
apertures (19’) of said base (14) or said inner
bore (56) of said first eccentric bushing (50), said
second eccentric bushing (51) having an inner
bore (57) with an axial center line (57’) offset
from an axial center line (55’) of said body portion
(55) by a second distance (59), said second dis-
tance (58) being different from said first distance
(59),
wherein rotation of said eccentric bushings (50,
51) changes the distance between said aper-
tures (19, 19’) of said base (14), thereby chang-
ing an angle between said motor flange (20) and
said pump flange (22) about said hinge (24).

2. An angle adjustment mechanism as defined in Claim
1, wherein said second eccentric bushing (51) is re-
ceived in said second aperture (19’) of said base
(14), and wherein said body portion (55) of said sec-
ond eccentric bushing (51) has a diameter different
from a diameter of the body portion (54) of said first
eccentric bushing (50).

3. An angle adjustment mechanism as defined in Claim
1, wherein one of said first and second offset (58)
distances is in the range between .381 mm and 1.27
mm for coarse adjustment of the distance between
said apertures (19, 19’), and the other of said first
and second offset distances (59) is in the range be-
tween 0 mm and .381 mm for fine adjustment of the
distance between said apertures (19, 19’).
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4. An angle adjustment mechanism as defined in Claim
1, wherein each of said eccentric bushings (50, 51)
comprises a head portion (52, 53) terminating one
end of said body portion (54, 55) for facilitating rota-
tion of said eccentric bushing.

5. An angle adjustment mechanism as defined in Claim
4, wherein said head portion (52, 53) comprises a
notch (62, 63) located at a distance furthest from
said center line (56’, 57’) of said inner bore (56, 57).

6. An angle adjustment mechanism as defined in Claim
1, wherein said hinge (24) of said base (14) is a living
hinge formed integral with said base (14).

7. An angle adjustment mechanism as defined in Claim
1, wherein said fixed link (26) comprises a pair of
complimentary segments, each segment including
an insertion pin portion (28) and a receptacle pin
portion (29), the insertion pin portion of each seg-
ment being received in the receptacle portion of the
other segment.

8. A motor and pump assembly comprising:

a base (14) including a motor flange (20), a pump
flange (22) opposite said motor flange, a hinge
(24) disposed between said motor flange (20)
and said pump flange (22) and a pair of spaced
apertures (19, 19’) disposed opposite said hinge
(24);
a motor (10) mounted to said motor flange (20)
of said base (14), said motor (10) having a shaft
rotatable about a rotation axis;
a pump (12) mounted to said pump flange (22)
of said base (14), said pump (12) having a piston
rotatable about a rotation axis and linearly trans-
latable along the rotation axis, said pump piston
being coupled to said motor shaft; and
a fixed link (26) having a first pin portion received
in said first aperture (19) of said base (14) and
a second pin portion received in said second
aperture (19’) of said base (14), whereby the
fixed link connects the apertures (19, 19’) of the
base (14), characterized by
a first eccentric bushing (50) having a body por-
tion (54) received in a first of said apertures of
said base (14), said first eccentric bushing (50)
having an inner bore (56) with an axial center
line (56’) offset from an axial center line (54’) of
said body portion (54) by a first distance (58);
a second eccentric bushing (51) having a body
portion (55) received in one of a second of said
apertures (19’) of said base (14) or said inner
bore (56) of said first eccentric bushing (50), said
second eccentric bushing (51) having an inner
bore (57) with an axial center line (57’) offset
from an axial center line (55’) of said body portion

(55) by a second distance (59), said second dis-
tance (59) being different from said first distance
(58),
wherein rotation of said eccentric bushings (50,
51) changes the distance between said aper-
tures (19, 19’) of said base (14), thereby chang-
ing an angle between said rotation axis of said
motor shaft and said rotation axis of said pump
piston about said hinge (24).

9. A motor and pump assembly as defined in Claim 8,
wherein said second eccentric bushing (51) is re-
ceived in said second aperture (19’) of said base
(14), and wherein said body portion (55) of said sec-
ond eccentric bushing (51) has a diameter different
from a diameter of the body portion (54) of said first
eccentric bushing (50).

10. A motor and pump assembly as defined in Claim 8,
wherein one of said first and second offset (58) dis-
tances is in the range between .381 mm and 1.27
mm for coarse adjustment of the distance between
said apertures (19, 19’), and the other of said first
and second offset distances (59) is in the range be-
tween 0 mm and .381 mm for fine adjustment of the
distance between said apertures (19, 19’).

11. A motor and pump assembly as defined in Claim 8,
wherein each of said eccentric bushings (50, 51)
comprises a head portion (52, 53) terminating one
end of said body portion (54, 55) for facilitating rota-
tion of said eccentric bushing.

12. A motor and pump assembly as defined in Claim 11,
wherein said head portion (52, 53) comprises a notch
(62, 63) located at a distance furthest from said cent-
er line (56’, 57’) of said inner bore (56, 57).

13. A motor and pump assembly as defined in Claim 8,
wherein said hinge (24) of said base is a living hinge
formed integral with said base (14).

14. A motor and pump assembly as defined in Claim 8,
wherein said fixed link (26) comprises a pair of com-
plimentary segments, each segment including an in-
sertion pin portion (28) and a receptacle pin portion
(29), the insertion pin portion of each segment being
received in the receptacle portion of the other seg-
ment.

15. A method for adjusting the angular orientation be-
tween a motor shaft of a motor (10) and a pump
piston of a pump (12), the pump piston being rotat-
able about a rotation axis and linearly translatable
along the rotation axis, the method comprising:

providing a base (14) between the motor (10)
and the pump (12), the base (14) including a
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motor flange (20) for mounting the motor (10),
a pump flange (22) opposite the motor flange
(20) for mounting the pump (12), a hinge (24)
disposed between the motor flange (20) and the
pump flange (22) and a pair of spaced apertures
(19, 19’) disposed opposite the hinge (24);
providing a fixed link (26) connecting the aper-
tures (19, 19’) of the base (14); characterized
by

rotating a first eccentric bushing (50) having
a body portion (54) received within a first of
said apertures (19, 19’) of said base (14),
said first eccentric bushing (50) having an
inner bore (56) with an axial center line (56’)
offset from an axial center line (54’) of said
body portion (54) by a first distance (58);
and
rotating a second eccentric bushing (51)
having a body portion (55) received in one
of a second of said apertures (19, 19’) of
said base (14) or said inner bore (56) of said
first eccentric bushing (50), said second ec-
centric bushing (51) having an inner bore
(57) with an axial center line (57’) offset from
an axial center line (55’) of said body portion
(55) by a second distance (59), said second
distance (59) being different from said first
distance (58),
whereby rotation of said bushings (50, 51)
changes a distance between the apertures
(19, 19’) of said base (14), thereby changing
an angle between said motor shaft and said
pump piston about said hinge (24).

16. A method as defined in Claim 15, wherein said sec-
ond eccentric bushing (51) is received in said second
aperture (19’) of said base (14), and wherein said
body portion (55) of said second eccentric bushing
(51) has a diameter different from a diameter of the
body portion (54) of said first eccentric bushing (50).

17. A method as defined in Claim 15, wherein one of
said first and second offset (58) distances is in the
range between .381 mm and 1.27 mm for coarse
adjustment of the distance between said apertures
(19, 19’), and the other of said first and second offset
distances (59) is in the range between 0 mm
and .381 mm for fine adjustment of the distance be-
tween said apertures (19, 19’).

18. A method as defined in Claim 15, wherein said ec-
centric bushings (50, 51) are rotated using a wrench
(60) engaged with a hexagonal head portion (52, 53)
of each of said bushings (50, 51).

Patentansprüche

1. Mechanismus zur Verstellung eines Winkels zwi-
schen einer Pumpe (12) und einem Motor (10), wo-
bei die Pumpe (12) einen Kolben aufweist, der um
eine Drehachse drehbar ist und entlang der Dreh-
achse linear verschiebbar ist, wobei der Mechanis-
mus umfasst:

eine Basis (14), die einen Motorflansch (20) zum
Montieren eines Motors (10), einen dem Motor-
flansch gegenüberliegenden Pumpenflansch
(22) zum Montieren einer Pumpe (12), ein zwi-
schen dem Motorflansch (20) und dem Pumpen-
flansch (22) angeordnetes Gelenk (24) und ein
Paar voneinander beabstandeter Öffnungen
(19, 19’), die dem Gelenk (24) gegenüberlie-
gend angeordnet sind, umfasst; und
ein festes Verbindungsstück (26), das einen ers-
ten Stiftteil (28), der in der ersten Öffnung (19)
der Basis (14) aufgenommen ist, und einen
zweiten Stiftteil (29), der in der zweiten Öffnung
(19’) der Basis (14) aufgenommen ist, aufweist,
so dass das feste Verbindungsstück die Öffnun-
gen (19, 19’) der Basis (14) verbindet,
gekennzeichnet durch
eine erste exzentrische Buchse (50), die ein Kör-
perstück (54) aufweist, das in einer ersten der
Öffnungen (19) der Basis (14) aufgenommen ist,
wobei die erste exzentrische Buchse (50) eine
Innenbohrung (56) mit einer axialen Mittellinie
(56’) aufweist, die um einen ersten Abstand (58)
von einer axialen Mittellinie (54’) des Körper-
stücks (54) versetzt ist;
eine zweite exzentrische Buchse (51), die ein
Körperstück (55) aufweist, das in einer von einer
zweiten der Öffnungen (19’) der Basis (14) oder
der Innenbohrung (56) der ersten exzentrischen
Buchse (50) aufgenommen ist, wobei die zweite
exzentrische Buchse (51) eine Innenbohrung
(57) mit einer axialen Mittellinie (57’), die um ei-
nen zweiten Abstand (59) von einer axialen Mit-
tellinie (55’) des Körperstücks (55) versetzt ist,
aufweist, wobei der zweite Abstand (58) von
dem ersten Abstand (59) verschieden ist;
wobei die Drehung der exzentrischen Buchsen
(50, 51) den Abstand zwischen den Öffnungen
(19, 19’) der Basis (14) ändert, wodurch ein Win-
kel zwischen dem Motorflansch (20) und dem
Pumpenflansch (22) um das Gelenk (24) geän-
dert wird.

2. Winkelverstellungsmechanismus nach Anspruch 1,
wobei die zweite exzentrische Buchse (51) in der
zweiten Öffnung (19’) der Basis (14) aufgenommen
ist und wobei das Körperstück (55) der zweiten ex-
zentrischen Buchse (51) einen Durchmesser auf-
weist, der von einem Durchmesser des Körper-
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stücks (54) der ersten exzentrischen Buchse (50)
verschieden ist.

3. Winkelverstellungsmechanismus nach Anspruch 1,
wobei einer von dem ersten und zweiten Versatz-
(58) -abstand im Bereich zwischen 0,381 mm und
1,27 mm zur Grobverstellung des Abstands zwi-
schen den Öffnungen (19, 19’) ist und der andere
von dem ersten und zweiten Versatzabstand (59) im
Bereich zwischen 0 mm und 0,381 mm zur Feinver-
stellung des Abstands zwischen den Öffnungen (19,
19’) ist.

4. Winkelverstellungsmechanismus nach Anspruch 1,
wobei jede der exzentrischen Buchsen (50, 51) ei-
nen Kopfteil (52, 53) umfasset, der ein Ende des
Körperstücks (54, 55) abschließt, um die Drehung
der exzentrischen Buchse zu ermöglichen.

5. Winkelverstellungsmechanismus nach Anspruch 4,
wobei der Kopfteil (52, 53) eine Aussparung (62, 63)
umfasst, die sich in größtem Abstand zu der Mittel-
linie (56’, 57’) der Innenbohrung (56, 57) befindet.

6. Winkelverstellungsmechanismus nach Anspruch 1,
wobei das Gelenk (24) der Basis (14) ein Fließgelenk
ist, das einstückig mit der Basis (14) ausgebildet ist.

7. Winkelverstellungsmechanismus nach Anspruch 1,
wobei das feste Verbindungsstück (26) ein Paar
komplementärer Segmente umfasst, wobei jedes
Segment einen Steckstiftteil (28) und einen Aufnah-
mestiftteil (29) umfasst, wobei der Steckstiftteil jedes
Segments in dem Aufnahmeteil des anderen Seg-
ments aufgenommen ist.

8. Motor-Pumpe-Anordnung, umfassend:

eine Basis (14), die einen Motorflansch (20), ei-
nen dem Motorflansch gegenüberliegenden
Pumpenflansch (22), ein zwischen dem Motor-
flansch (20) und dem Pumpenflansch (22) an-
geordnetes Gelenk (24) und ein Paar voneinan-
der beabstandeter Öffnungen (19, 19’), die dem
Gelenk (24) gegenüberliegend angeordnet
sind, beinhaltet;
einen Motor (10), der an dem Motorflansch (20)
der Basis (14) montiert ist, wobei der Motor (10)
eine um eine Drehachse drehbare Welle auf-
weist;
eine Pumpe (12), die an dem Pumpenflansch
(22) der Basis (14) montiert ist, wobei die Pumpe
(12) einen Kolben aufweist, der um eine Dreh-
achse drehbar ist und entlang der Drehachse
linear verschiebbar ist, wobei der Pumpenkol-
ben mit der Motorwelle gekoppelt ist; und
ein festes Verbindungsstück (26), das einen ers-
ten Stiftteil, der in der ersten Öffnung (19) der

Basis (14) aufgenommen ist, und einen zweiten
Stiftteil, der in der zweiten Öffnung (19’) der Ba-
sis (14) aufgenommen ist, aufweist, so dass das
feste Verbindungsstück die Öffnungen (19, 19’)
der Basis (14) verbindet,
gekennzeichnet durch
eine erste exzentrische Buchse (50), die ein Kör-
perstück (54) aufweist, das in einer ersten der
Öffnungen der Basis (14) aufgenommen ist, wo-
bei die erste exzentrische Buchse (50) eine In-
nenbohrung (56) mit einer axialen Mittellinie
(56’) aufweist, die um einen ersten Abstand (58)
von einer axialen Mittellinie (54’) des Körper-
stücks (54) versetzt ist;
eine zweite exzentrische Buchse (51), die ein
Körperstück (55) aufweist, das in einer von einer
zweiten der Öffnungen (19’) der Basis (14) oder
der Innenbohrung (56) der ersten exzentrischen
Buchse (50) aufgenommen ist, wobei die zweite
exzentrische Buchse (51) eine Innenbohrung
(57) mit einer axialen Mittellinie (57’), die um ei-
nen zweiten Abstand (59) von einer axialen Mit-
tellinie (55’) des Körperstücks (55) versetzt ist,
aufweist, wobei der zweite Abstand (59) von
dem ersten Abstand (58) verschieden ist;
wobei die Drehung der exzentrischen Buchsen
(50, 51) den Abstand zwischen den Öffnungen
(19, 19’) der Basis (14) ändert, wodurch ein Win-
kel zwischen der Drehachse der Motorwelle und
der Drehachse des Pumpenkolbens um das Ge-
lenk (24) geändert wird.

9. Motor-Pumpe-Anordnung nach Anspruch 8, wobei
die zweite exzentrische Buchse (51) in der zweiten
Öffnung (19’) der Basis (14) aufgenommen ist und
wobei das Körperstück (55) der zweiten exzentri-
schen Buchse (51) einen Durchmesser aufweist, der
von einem Durchmesser des Körperstücks (54) der
ersten exzentrischen Buchse (50) verschieden ist.

10. Motor-Pumpe-Anordnung nach Anspruch 8, wobei
einer von dem ersten und zweiten Versatz- (58) -ab-
stand im Bereich zwischen 0,381 mm und 1,27 mm
zur Grobverstellung des Abstands zwischen den Öff-
nungen (19, 19’) ist und der andere von dem ersten
und zweiten Versatzabstand (59) im Bereich zwi-
schen 0 mm und 0,381 mm zur Feinverstellung des
Abstands zwischen den Öffnungen (19, 19’) ist.

11. Motor-Pumpe-Anordnung nach Anspruch 8, wobei
jede der exzentrischen Buchsen (50, 51) einen Kopf-
teil (52, 53) umfasst, der ein Ende des Körperstücks
(54, 55) abschließt, um die Drehung der exzentri-
schen Buchse zu ermöglichen.

12. Motor-Pumpe-Anordnung nach Anspruch 8, wobei
der Kopfteil (52, 53) eine Aussparung (62, 63) um-
fasst, die sich in größtem Abstand zu der Mittellinie
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(56’, 57’) der Innenbohrung (56, 57) befindet.

13. Motor-Pumpe-Anordnung nach Anspruch 8, wobei
das Gelenk (24) der Basis (14) ein Fließgelenk ist,
das einstückig mit der Basis (14) ausgebildet ist.

14. Motor-Pumpe-Anordnung nach Anspruch 8, wobei
das feste Verbindungsstück (26) ein Paar komple-
mentärer Segmente umfasst, wobei jedes Segment
einen Steckstiftteil (28) und einen Aufnahmestiftteil
(29) umfasst, wobei der Steckstiftteil jedes Seg-
ments in dem Aufnahmeteil des anderen Segments
aufgenommen ist.

15. Verfahren zur Verstellung der Winkelausrichtung
zwischen einer Motorwelle eines Motors (10) und
einem Pumpenkolben einer Pumpe (12), wobei der
Pumpenkolben um eine Drehachse drehbar ist und
entlang der Drehachse linear verschiebbar ist, wobei
das Verfahren umfasst:

Bereitstellen einer Basis (14) zwischen dem Mo-
tor (10) und der Pumpe (12), wobei die Basis
(14) einen Motorflansch (20) zum Montieren des
Motors (10), einen dem Motorflansch (20) ge-
genüberliegenden Pumpenflansch (22) zum
Montieren der Pumpe (12), ein zwischen dem
Motorflansch (20) und dem Pumpenflansch (22)
angeordnetes Gelenk (24) und ein Paar vonein-
ander beabstandeter Öffnungen (19, 19’), die
dem Gelenk (24) gegenüberliegend angeordnet
sind, umfasst; und
Bereitstellen eines festen Verbindungsstücks
(26), das die Öffnungen (19, 19’) verbindet; ge-
kennzeichnet durch
Drehen einer ersten exzentrischen Buchse (50),
die ein Körperstück (54) aufweist, das in einer
ersten der Öffnungen (19, 19’) der Basis (14)
aufgenommen ist, wobei die erste exzentrische
Buchse (50) eine Innenbohrung (56) mit einer
axialen Mittellinie (56’) aufweist, die um einen
ersten Abstand (58) von einer axialen Mittellinie
(54’) des Körperstücks (54) versetzt ist; und
Drehen einer zweiten exzentrischen Buchse
(51), die ein Körperstück (55) aufweist, das in
einer von einer zweiten der Öffnungen (19, 19’)
der Basis (14) oder der Innenbohrung (56) der
ersten exzentrischen Buchse (50) aufgenom-
men ist, wobei die zweite exzentrische Buchse
(51) eine Innenbohrung (57) mit einer axialen
Mittellinie (57’), die um einen zweiten Abstand
(59) von einer axialen Mittellinie (55’) des Kör-
perstücks (55) versetzt ist, aufweist, wobei der
zweite Abstand (59) von dem ersten Abstand
(58) verschieden ist,
wobei die Drehung der exzentrischen Buchsen
(50, 51) einen Abstand zwischen den Öffnungen
(19, 19’) der Basis (14) ändert, wodurch ein Win-

kel zwischen der Motorwelle und dem Pumpen-
kolben um das Gelenk (24) geändert wird.

16. Verfahren nach Anspruch 15, wobei die zweite ex-
zentrische Buchse (51) in der zweiten Öffnung (19’)
der Basis (14) aufgenommen ist und wobei das Kör-
perstück (55) der zweiten exzentrischen Buchse (51)
einen Durchmesser aufweist, der von einem Durch-
messer des Körperstücks (54) der ersten exzentri-
schen Buchse (50) verschieden ist.

17. Verfahren nach Anspruch 15, wobei einer von dem
ersten und zweiten Versatz- (58) -abstand im Be-
reich zwischen 0,381 mm und 1,27 mm zur Grob-
verstellung des Abstands zwischen den Öffnungen
(19, 19’) ist und der andere von dem ersten und zwei-
ten Versatzabstand (59) im Bereich zwischen 0 mm
und 0,381 mm zur Feinverstellung des Abstands zwi-
schen den Öffnungen (19, 19’) ist.

18. Verfahren nach Anspruch 15, wobei die exzentri-
schen Buchsen (50, 51) unter Verwendung eines
Schraubenschlüssels (60) gedreht werden, der an
einem Sechskantkopfteil (52, 53) von jeder der
Buchsen (50, 51) angesetzt wird.

Revendications

1. Un mécanisme pour le réglage d’un angle entre une
pompe (12) et un moteur (10), la pompe (12) ayant
un piston pouvant tourner autour d’un axe de rotation
et pouvant effectuer une translation linéaire le long
de l’axe de rotation, le mécanisme comprenant :

une base (14) comprenant une bride de moteur
(20) pour monter un moteur (10), une bride de
pompe (22) opposée à ladite bride de moteur
pour monter une pompe (12), une charnière (24)
disposée entre ladite bride de moteur (20) et la-
dite bride de pompe (22) et une paire d’ouver-
tures espacées (19, 19’) disposées à l’opposé
de ladite charnière (24) ; et
une liaison fixe (26) ayant une première partie
de broche (28) reçue dans ladite première
ouverture (19) de ladite base (14) et une secon-
de partie de broche (29) reçue dans ladite se-
conde ouverture (19’) de ladite base (14), par
lesquelles la liaison fixe raccorde les ouvertures
(19, 19’) de la base (14),
caractérisé par :

une première douille excentrique (50) ayant
une partie de corps (54) reçue dans une pre-
mière desdites ouvertures (19) de ladite ba-
se (14), ladite première douille excentrique
(50) ayant un alésage interne (56) avec une
ligne centrale axiale (56’) décalée par rap-
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port à une ligne centrale axiale (54’) de la-
dite partie de corps (54) selon une première
distance (58) ;
une seconde douille excentrique (51) ayant
une partie de corps (55) reçue dans l’un par-
mi une seconde desdites ouvertures (19’)
de ladite base (14) ou ledit alésage interne
(56) de ladite première douille excentrique
(50), ladite seconde douille excentrique (51)
ayant un alésage interne (57) avec une ligne
centrale axiale (57’) décalée d’une ligne
centrale axiale (55’) de ladite partie de corps
(55) selon une seconde distance (59), ladite
seconde distance (58) étant différente de
ladite première distance (59),
dans lequel la rotation desdites douilles ex-
centriques (50, 51) modifie la distance entre
lesdites ouvertures (19, 19’) de ladite base
(14), modifiant ainsi un angle entre ladite
bride de moteur (20) et ladite bride de pom-
pe (22) autour de ladite charnière (24).

2. Un mécanisme de réglage d’angle selon la revendi-
cation 1, dans lequel ladite seconde douille excen-
trique (51) est reçue dans ladite seconde ouverture
(19’) de ladite base (14), et dans lequel ladite partie
de corps (55) de ladite seconde douille excentrique
(51) a un diamètre différent d’un diamètre de la partie
de corps (54) de ladite première douille excentrique
(50).

3. Un mécanisme de réglage d’angle selon la revendi-
cation 1, dans lequel l’une desdites première et se-
conde distances décalées (58) est dans la plage
comprise entre 0,381 mm et 1,27 mm pour le réglage
approximatif de la distance entre lesdites ouvertures
(19, 19’) et l’autre desdites première et seconde dis-
tances décalées (59) est dans la plage comprise en-
tre 0 mm et 0,381 mm pour le réglage précis de la
distance entre lesdites ouvertures (19, 19’).

4. Un mécanisme de réglage d’angle selon la revendi-
cation 1, dans lequel chacune desdites douilles ex-
centriques (50, 51) comprend une partie de tête (52,
53) se terminant par une extrémité de ladite partie
de corps (54, 55) pour faciliter la rotation de ladite
douille excentrique.

5. Un mécanisme de réglage d’angle selon la revendi-
cation 4, dans lequel ladite partie de tête (52, 53)
comprend une encoche (62, 63) positionnée à une
distance la plus éloignée de ladite ligne centrale (56’,
57’) dudit alésage interne (56, 57).

6. Un mécanisme de réglage d’angle selon la revendi-
cation 1, dans lequel ladite charnière (24) de ladite
base (14) est une charnière active formée de ma-
nière solidaire avec ladite base (14).

7. Un mécanisme de réglage d’angle selon la revendi-
cation 1, dans lequel ladite liaison fixe (26) comprend
une paire de segments complémentaires, chaque
segment comprenant une partie de broche d’inser-
tion (28) et une partie de broche de réceptacle (29),
la partie de broche d’insertion de chaque segment
étant reçue dans la partie de réceptacle de l’autre
segment.

8. Un ensemble de moteur et de pompe comprenant :

une base (14) comprenant une bride de moteur
(20), une bride de pompe (22) opposée à ladite
bride de moteur, une charnière (24) disposée
entre ladite bride de moteur (20) et ladite bride
de pompe (22) et une paire d’ouvertures espa-
cées (19, 19’) disposée à l’opposé de ladite
charnière (24) ;
un moteur (10) monté sur ladite bride de moteur
(20) de ladite base (14), ledit moteur (10) ayant
un arbre pouvant tourner autour d’un axe de
rotation ;
une pompe (12) montée sur ladite bride de pom-
pe (22) de ladite base (14), ladite pompe (12)
ayant un piston pouvant tourner autour d’un axe
de rotation et pouvant effectuer une translation
linéaire le long de l’axe de rotation, ledit piston
de pompe étant couplé audit arbre de moteur ; et
une liaison fixe (26) ayant une première partie
de broche reçue dans ladite première ouverture
(19) de ladite base (14) et une seconde partie
de broche reçue dans ladite seconde ouverture
(19’) de ladite base (14), par lesquelles la liaison
fixe raccorde les ouvertures (19, 19’) de la base
(14),
caractérisé par :

une première douille excentrique (50) ayant
une partie de corps (54) reçue dans une pre-
mière desdites ouvertures de ladite base
(14), ladite première douille excentrique
(50) ayant un alésage interne (56) avec une
ligne centrale axiale (56’) décalée par rap-
port à une ligne centrale axiale (54’) de la-
dite partie de corps (54) selon une première
distance (58) ;
une seconde douille excentrique (51) ayant
une partie de corps (55) reçue dans l’un par-
mi une seconde desdites ouvertures (19’)
de ladite base (14) ou ledit alésage interne
(56) de ladite première douille excentrique
(50), ladite seconde douille excentrique (51)
ayant un alésage interne (57) avec une ligne
centrale axiale (57’) décalée par rapport à
une ligne centrale axiale (55’) de ladite par-
tie de corps (55) selon une seconde distan-
ce (59), ladite seconde distance (59) étant
différente de ladite première distance (58),

23 24 



EP 3 721 092 B1

14

5

10

15

20

25

30

35

40

45

50

55

dans lequel la rotation desdites douilles ex-
centriques (50, 51) modifie la distance entre
lesdites ouvertures (19, 19’) de ladite base
(14), modifiant ainsi un angle entre ledit axe
de rotation dudit arbre de moteur et ledit axe
de rotation dudit piston de pompe autour de
ladite charnière (24).

9. Un ensemble de moteur et de pompe selon la reven-
dication 8, dans lequel ladite seconde douille excen-
trique (51) est reçue dans ladite seconde ouverture
(19’) de ladite base (14), et dans lequel ladite partie
de corps (55) de ladite seconde douille excentrique
(51) a un diamètre différent d’un diamètre de la partie
de corps (54) de ladite première douille excentrique
(50).

10. Un ensemble de moteur et de pompe selon la reven-
dication 8, dans lequel l’une desdites première et
seconde distances décalées (58) est dans la plage
comprise entre 0,381 mm et 1,27 mm pour le réglage
approximatif de la distance entre lesdites ouvertures
(19, 19’), et l’autre desdites première et seconde dis-
tances décalées (59) est dans la plage comprise en-
tre 0 mm et 0,381 mm pour le réglage précis de la
distance entre lesdites ouvertures (19, 19’).

11. Un ensemble de moteur et de pompe selon la reven-
dication 8, dans lequel chacune desdites douilles ex-
centriques (50, 51) comprend une partie de tête (52,
53) se terminant par une extrémité de ladite partie
de corps (54, 55) pour faciliter la rotation de ladite
douille excentrique.

12. Un ensemble de moteur et de pompe selon la reven-
dication 11, dans lequel ladite partie de tête (52, 53)
comprend une encoche (62, 63) positionnée à une
distance la plus éloignée de ladite ligne centrale (56’,
57’) dudit alésage interne (56, 57).

13. Un ensemble de moteur et de pompe selon la reven-
dication 8, dans lequel ladite charnière (24) de ladite
base est une charnière active formée de manière
solidaire avec ladite base (14).

14. Un ensemble de moteur et de pompe selon la reven-
dication 8, dans lequel ladite liaison fixe (26) com-
prend une paire de segments complémentaires,
chaque segment comprenant une partie de broche
d’insertion (28) et une partie de broche de réceptacle
(29), la partie de broche d’insertion de chaque seg-
ment étant reçue dans la partie de réceptacle de
l’autre segment.

15. Une méthode pour régler l’orientation angulaire en-
tre un arbre de moteur d’un moteur (10) et un piston
de pompe d’une pompe (12), le piston de pompe
pouvant tourner autour d’un axe de rotation et pou-

vant effectuer une translation linéaire le long de l’axe
de rotation, la méthode comprenant :

prévoir une base (14) entre le moteur (10) et la
pompe (12), la base (14) comprenant une bride
de moteur (20) pour monter le moteur (10), une
bride de pompe (22) opposée à la bride de mo-
teur (20) pour monter la pompe (12), une char-
nière (24) disposée entre la bride de moteur (20)
et la bride de pompe (22) et une paire d’ouver-
tures espacées (19, 19’) disposée à l’opposé de
la charnière (24) ;
prévoir une liaison fixe (26) raccordant les
ouvertures (19, 19’) de la base (14) ; caractéri-
sé par :

faire tourner une première douille excentri-
que (50) ayant une partie de corps (54) re-
çue dans une première desdites ouvertures
(19, 19’) de ladite base (14), ladite première
douille excentrique (50) ayant un alésage
interne (56) avec une ligne centrale axiale
(56’) décalée par rapport à une ligne cen-
trale axiale (54’) de ladite partie de corps
(54) selon une première distance (58) ; et
faire tourner une seconde douille excentri-
que (51) ayant une partie de corps (55) re-
çue dans l’un parmi une seconde desdites
ouvertures (19, 19’) de ladite base (14) ou
ledit alésage interne (56) de ladite première
douille excentrique (50), ladite seconde
douille excentrique (51) ayant un alésage
interne (57) avec une ligne centrale axiale
(57’) décalée par rapport à une ligne cen-
trale axiale (55’) de ladite partie de corps
(55) selon une seconde distance (59), ladite
seconde distance (59) étant différente de
ladite première distance (58),
moyennant quoi la rotation desdites douilles
(50, 51) modifie une distance entre les
ouvertures (19, 19’) de ladite base (14), mo-
difiant ainsi un angle entre ledit arbre de mo-
teur et ledit piston de pompe autour de ladite
charnière (24).

16. Une méthode selon la revendication 15, dans laquel-
le ladite seconde douille excentrique (51) est reçue
dans ladite seconde ouverture (19’) de ladite base
(14), et dans lequel ladite partie de corps (55) de
ladite seconde douille excentrique (51) a un diamètre
différent d’un diamètre de la partie de corps (54) de
ladite première douille excentrique (50).

17. Une méthode selon la revendication 15, dans laquel-
le l’une desdites première et seconde distances dé-
calées (58) est dans la plage comprise entre 0,381
mm et 1,27 mm pour le réglage approximatif de la
distance entre lesdites ouvertures (19, 19’), et l’autre
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desdites première et secondes distances décalées
(59) est dans la plage comprise entre 0 mm et 0,381
mm pour le réglage précis de la distance entre les-
dites ouvertures (19,19’).

18. Une méthode selon la revendication 15, dans lequel
lesdites douilles excentriques (50, 51) sont entraî-
nées en rotation à l’aide d’une clé (60) mise en prise
avec une partie de tête hexagonale (52, 53) de cha-
cune desdites douilles (50, 51).
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