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Description

[0001] The present invention relates to a method and
apparatus for selectively providing a fluid communication
path that allows lubricant to flow to a desired location in
between two moving parts. In particular, but not exclu-
sively, the present invention relates to a plunger and tap-
pet arrangement. A resilient spring seat is used to sep-
arate the plunger and tappet by a short distance at a
particular point of a cycle of the plunger movement. The
momentary separation allows lubricant to flow from a sur-
rounding region into the space created between the
plunger and tappet.
[0002] In known pump assemblies an intermediate el-
ement, often referred to as an intermediate drive mem-
ber, and often in the form of a tappet, transmits drive from
a cam mechanism to a pumping plunger. The pumping
plunger is used to pressurise fluid in a pumping chamber
for delivery to a desired location. For example, the fluid
could be engine fuel of a diesel engine fuel injection sys-
tem.
[0003] Tappets are used to reduce lateral forces ap-
plied to a pumping plunger so that in general the pumping
plunger is driven in a reciprocal motion by the tappet
backwards and forwards along a respective longitudinal
axis of motion. Tappets are well known and are generally
cup-shaped elements with a cylindrical side wall and solid
base. Vents can be provided in the side wall and/or base
of the tappet so that a lubricating fluid can flow from
around the cam mechanism to regions within the tappet.
This helps ensure hydraulic forces do not inhibit free
movement of the tappet within a tappet bore in a housing.
Thus, pumps which can operate at high pressures, em-
ploy a reciprocating plunger to do work on the fluid being
pumped. The plunger is moved forward during a pumping
stroke by applying a load mechanically to an opposite
end of the plunger via a tappet. On a return stroke of the
cycle of motion of the plunger, the plunger is held against
the tappet by a spring referred to as a return spring.
[0004] During the pumping stroke of the cycle the con-
tact load between tappet and plunger can be very high
with small lateral forces leading to lubrication breakdown
and fretting wear at the contact zone. The fact that the
surfaces of prior art systems are continually held together
prevents the flow of lubrication into the contact zone be-
tween an end of the plunger and a contact region of the
tappet. This allows wear debris to be retained and this
can further abrade the juxtaposed surfaces over time.
Application DE102010041002 describes a pump as set
in the preamble of claim 1.
[0005] It is an aim of the present invention to at least
partly mitigate the above-mentioned problems.
[0006] It is an aim of the certain embodiments of the
present invention to provide a method and apparatus that
from time-to-time provides a fluid communication path,
of the type along which lubricant can flow, between a
plunger element and a contact region of an intermediate
element.

[0007] It is an aim of certain embodiments of the
present invention to bias a plunger away from a tappet
at least momentarily at a point in time or more than one
point in time during a cycle of motion of the plunger.
[0008] It is an aim of certain embodiments of the
present invention to provide a pump assembly in which
lubricant can selectively flow between a contact region
of an intermediate element such as a tappet and an end
of a plunger element so that fretting and wear rate can
be reduced between juxtaposed surfaces on the compo-
nent parts.
[0009] It is an aim of certain embodiments of the
present invention to reduce fretting and wear rates in a
pump assembly by allowing a contact area to be flushed
with fresh lubricant before each load cycle.
[0010] It is an aim of certain embodiments of the
present invention to selectively cause a small gap to be
opened between component parts in a pump assembly
when the component parts are unloaded.
[0011] It is an aim of certain embodiments of the
present invention to provide a squeeze film between op-
posed surfaces of a plunger element and intermediate
element in a pump assembly.
[0012] It is an aim of certain embodiments of the
present invention to provide a method of lubricating be-
tween a plunger element of a pump assembly and an
intermediate element providing drive to the plunger ele-
ment.
[0013] According to a first aspect of the present inven-
tion, there is provided a pump assembly as defined in
claim 1.
[0014] Aptly, the spring seat member and said plunger
element are integrally formed or the spring seat member
is secured to said plunger element for movement there-
with.
[0015] According to a second aspect of the present
invention there is provided a method of lubricating be-
tween a plunger element of a pump assembly and an
intermediate element providing drive to the plunger ele-
ment, the method comprising the steps as defined in
claim 8.
[0016] Aptly, the method further comprises cooling and
removing debris from between the abutment surface and
said contact region via the lubricating fluid.
[0017] Aptly, the method further comprises providing
a squeeze film layer between the abutment surface and
said contact region via the lubricating fluid.
[0018] Aptly, the method further comprises opening
and closing a gap between said abutment surface and
said contact region each cycle of the plunger element.
[0019] Aptly, the portion of a cycle comprises an end
of a return cycle of the plunger element in which the fluid
in the pump bore expands and said first reciprocating
motion further comprises a pump cycle portion in which
fluid in the pump bore is compressed.
[0020] Aptly, the method further comprises biasing the
further end region via a spring seat member integrally
formed with said plunger element or via a spring seat
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member secured to said plunger element for movement
therewith.
[0021] Certain embodiments of the present invention
provide the advantage that a fluid communication path
between an end of a plunger and contact region of an
intermediate element such as a tappet is provided. This
allows lubricant to be drawn into the region between op-
posed faces and to cool, lubricate and wash away debris.
This also provides a squeeze film between the opposed
faces as they close back together so that the faces are
kept apart for a longer period than would otherwise be
allowed with prior known systems. This longer period re-
duces the wear created by drive motion and/or the inev-
itable lateral motion induced as part of the reciprocating
pumping motion.
[0022] Certain embodiments of the present invention
provide a method for reducing fretting and wear and for
removing debris in a high pressure head of a pump as-
sembly.
[0023] Embodiments of the present invention will now
be described hereinafter, by way of example only, with
reference to the accompanying drawings in which:

Figure 1 illustrates a pump assembly;

Figure 2 illustrates a pump head, return spring and
tappet;

Figure 3 illustrates another view of the pump head,
return spring and tappet;

Figure 4 illustrates a plunger end in an internal cham-
ber of the tappet; and

Figure 5 illustrates the features shown in Figure 4 and
a spring seat member.

[0024] In the drawings like reference numerals refer to
like parts.
[0025] Figure 1 illustrates- a pump assembly 100. The
pump assembly includes a main pump housing 101 pro-
vided with an axially extending opening 102. The opening
extends in the direction into the page shown in Figure 1.
A cam shaft (not shown) having an axis of rotation 103
drives an eccentrically mounted cam 104 mounted in the
opening.
[0026] The main pump housing 101 is provided with a
first, second and third radially extending opening or
through bore 105a, 105b, 105c, each of which commu-
nicates at a radially inner end thereof with the axially ex-
tending opening 102 which extends through the housing.
Other numbers of through bores can of course be utilised
according to certain other embodiments of the present
invention. A radially outer end of each housing bore 105a,
105b, 105c receives a respective pump head 110a, 110b,
110c. Each pump head is substantially identical and
therefore reference will be made hereinafter only to the
upper pump head 110a shown in Figure 1 which is de-

scribed and shown in the further drawings.
[0027] Figure 2 illustrates parts of the pump head 110a
in more detail. The pump head includes a head portion
200 which is a substantially rectangular body. A substan-
tially cylindrical central region extends downwardly from
an underside region 201 of the pump head. The cylindri-
cal extension 202 encompasses a substantially cylindri-
cal pump bore region 203. The pump bore 203 has a
blind end 204 where at least one valve 205 is located.
The pump bore 203 also has an open end 206 which thus
provides an open mouth of the extension of the pump
head. The bore 203 provides a pumping chamber with
the space of the pumping chamber being defined by the
blind end 204 of the bore and a first end 210 of a plunger
211. The plunger is an elongate shaft-like member which
slides backwards and forwards within the cylindrical bore
203 in the pump head. As an upper end surface 212 of
the first end 210 of the plunger moves upwardly in the
direction shown by arrow A in Figure 2 the volume of the
pumping chamber reduces. Equally, as the plunger
moves in the direction along the axis of movement op-
posite to the direction shown by arrow A in Figure 2, the
volume of the pumping chamber increases.
[0028] A substantially circular cut out region 215 is pro-
vided centrally on the lower surface of the pump head.
This is utilised to locate and secure a first end 220 of a
return spring 221. The return spring holds the tappet
away from the pump head in its relaxed state and is com-
pressed as the tappet is urged towards the pump head
during a pump stroke part of a cycle. The space 215
under the pump head also provides clearance for an up-
per circular surface 230 of a cup-like tappet 231. The
blind end of the plunger bore thus defines together with
an outer end face of the plunger a pump chamber into
which fuel at relatively low pressure may be delivered
and within which pressurisation of fuel to a relatively high
level suitable for injection takes place as the plunger is
driven to perform a pumping stroke upon rotation of the
cam or a rider located on the cam.
[0029] The tappet 231 is a substantially hollow body
having a cylindrical side wall 232 which extends from the
circumferential region of a substantially circular base
233. The base and side wall are integrally formed. The
lip of the side wall 232 forms the circular surface which
is urged upwards towards the pump head during pump-
ing. The base 233 provides a blind end of an internal
chamber 240 defined within the tappet. One or more
through holes 250 are formed circumferentially around
the side wall of the tappet to enable fluid to flow from an
outer region surrounding the tappet body to an inner re-
gion within the chamber 240. The through holes may be
circular or church window style or the like.
[0030] A spring seat 260 is located at a further end 261
of the plunger 211. The spring seat 260 shown in Figure
2 is secured to the end of the plunger by an interference
fit, although it will be appreciated that the spring seat
could alternatively be integrally formed with the shaft-like
plunger body or could be secured thereto via other ways.
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The spring seat and plunger move together as one unit.
An upper surface 262 of the spring seat seats a further
lower end 263 of the return spring.
[0031] As illustrated in Figure 1, the drive shaft co-op-
erates with the cam 104 and as shown in Figure 1 an
optional and co-operable generally tubular cam rider
which extends coaxially with the cam. On the outer sur-
face the cam rider is provided with a first, second and
third flattened surface referred to as flats. Each one of
the flats co-operates with the base surface of a tappet
231 for a respective one of the plungers. As a tappet is
operably coupled to a plunger, rotation of the shaft caus-
es the cam rider to ride over the surface of the cam there-
by imparting drive to both the tappet and the plunger. As
the tappet 231 is driven a degree of lateral sliding move-
ment is permitted between the lower surface 270 of the
tappet base and the flat of the rider. Optionally, a slipper
face may be provided for promoting such sliding move-
ment. A lubricating fluid, such as fuel or the like, is pro-
vided in the opening 102 of the housing and bore 105 in
which the tappet slides to limit wear due to friction.
[0032] As the cam is driven, the tappet is caused to
reciprocate in the opening 105 and the plunger is caused
to reciprocate within the plunger bore 203. There is thus
a first reciprocating motion of the tappet within the hous-
ing bore and a further reciprocating motion of the plunger
within the pump bore.
[0033] The tappet and the pumping plunger are thus
driven together causing the plunger to perform a pumping
cycle including a pumping stroke during which the tappet
and the plunger are driven radially outward from the cen-
tral cam shaft (i.e. towards the respective pump head)
which reduces the volume within the pump chamber 203.
During this pumping stroke the pumping plunger is driven
inwardly within its plunger bore and fuel within the pump
chamber is pressurised to a high level. During a subse-
quent plunger return stroke the tappet and plunger are
urged in a radially inward direction, i.e. towards the centre
of the housing and away from the pump head. This return
motion is caused by virtue of the resilient nature of the
return spring which thus biases the tappet away from the
pump head. During the return stroke of the plunger and
its respective tappet the plunger is urged outwardly from
the plunger bore and fuel at relatively low pressure may
be allowed to fill the associated pump chamber via a
valve.
[0034] The provision of the plunger return spring thus
serves to urge the plunger to perform its return stroke
and additionally ensures contact is maintained between
the tappet and the flat of the cam rider during the pumping
cycle. The tappet and plunger perform cyclic sinusoidal
motion and are driven at a desired frequency. Aptly, the
maximum frequency is about around 130Hz. Aptly, the
maximum frequency is about around 120Hz. The tappet
has a range of travel between bottom-dead-centre and
top-dead-centre. Aptly, the range of travel is about
around 15mm or less. Aptly, the range of travel is about
around 10mm or less. The tappet acts as an intermediate

element between the cam and/or cam rider element
which provides drive and the plunger which is driven in
a reciprocal fashion within the pump bore provided by
the pump head.
[0035] Figure 3 illustrates the pump head, tappet and
return spring shown in Figure 2 in more detail. In partic-
ular, Figure 3 helps clarify how church window style open-
ings 250 are formed at a radially innermost end region
of the tappet. Four openings are shown in Figure 3, al-
though it will be appreciated that other shapes and num-
bers of openings are possible according to certain other
embodiments of the present invention. The openings are
formed by cut out regions 300 from the cylindrical side
wall and base of the tappet. Figure 3 also helps illustrate
how the pump head is substantially rectangular in shape,
although it will be appreciated that other shapes and con-
figurations are possible according to certain other em-
bodiments of the present invention. The pump head may
be secured to the pump housing 101 via bolts or other
such securing mechanisms which, in use, extend through
the apertures 301 in the pump head. As illustrated in Fig-
ure 3, the tappet thus provides an internal chamber which
encompasses an end of the return spring. The other end
of the return spring is secured at an upper end thereof
to the pump head 110.
[0036] Figure 4 illustrates how a plunger extends
through the open end 206 of the pump bore into a cham-
ber 240 defined within the tappet. A lower end of the
plunger 211 has a generally circular abutment surface
end 400. This abuts with a central contact region 401 on
an upper facing surface 402 of the base of the tappet.
As illustrated in Figure 4 the central contact region 401
may be slightly raised with respect to a surrounding re-
gion of the upper surface 402 of the base of the tappet.
[0037] A spring seat 260 (see also Figure 2) is a sub-
stantially circular, ring-like body formed of a resilient ma-
terial. Aptly, the spring seat is formed of hardened steel.
The cross-section of the spring seat is formed of a radially
outermost (with respect to the axis of the plunger) leg
403 which has a lower annular contact surface 404 which
sits on the upper surface 404 of the base of the tappet.
The contact point 405 between the spring seat and base
of the tappet thus constrains motion of the spring seat in
a direction shown by arrow B in Figure 4. The remaining
body of the spring seat is generally disc-like with a con-
cave profile on its underside. The concave, partially tear-
drop shaped recess on the lower side of the spring seat
helps allow the spring seat to flex. The upper surface 262
(see also Figure 2) of the spring seat has an upper an-
nular rib 410 extending as a ring shaped protuberance.
[0038] As illustrated in Figure 4, a small gap 420 can
be opened between the end surface 400 of the plunger
and the contact region 401 of the base of the tappet. This
space 420 provides a short separation between compo-
nent parts. During a pumping process in which a cam
rider is urged against the lower surface 270 of the tappet,
the tappet is pushed against the end of the plunger and
the force overcomes the resilient nature of the spring
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seat. The plunger and tappet are thus effectively located
together for movement as a unitary piece. The pumping
stroke follows as the cam rider drives the tappet and
plunger in a direction opposite to the arrow B shown in
Figure 4 during which the tappet and plunger move as
one. At the end of the pumping cycle, the cam rider ceas-
es to urge the tappet (and thus the plunger) in the direc-
tion opposite to arrow B. The return spring 221 which
acts on the upper surface of the spring seat which is
urged against the base of the tappet and which carries
the plunger with it, then causes motion of the tappet and
plunger in the direction of arrow B. At an end of the return
stroke, the resilient nature of the spring seat and the fact
that it stands on the base of the tappet causes the plunger
end to momentarily be pulled away from the contact re-
gion 401 at the base of the tappet. This separating motion
creates the gap 420 that provides a fluid communication
path between the zone between the component parts.
The fluid communication path also communicates with
the chamber 240 within the tappet and, via the vents in
the tappet 250, the surrounding regions.
[0039] Figure 5 helps illustrate the cylindrical nature of
the tappet and circular disc-like nature of the spring seat
in more detail. As shown in Figure 5, the tappet 231 is a
cup-like element having a cylindrical side wall extending
from a substantially circular base. An upper lip 230 of the
cylindrical side wall of the tappet provides an open mouth
to the tappet and the lip 230 may be urged upwardly
towards the pump head into a recess 500 in the central
circular inset region 215 on the underside of the pump
head body 200. Figure 5 also helps illustrate how a raised
central region of the upper surface of the base of the
tappet may be raised to provide an island 501 which in-
cludes a contact surface 401 of the tappet at its upper
surface.
[0040] The upper surface 262 of the spring seat pro-
vides an outermost substantially flat ring surface 505
which then extends upwardly via an upwardly extending
region 506 into the upwardly facing rib region 410. This
helps locate/seat the end of the return spring. From the
rib moving radially inwards towards the plunger, the up-
per surface of the spring seat then drops into a first con-
cave region 510 separated from an inner concave region
511 by a convex region 512. The radially innermost cen-
tral region of the spring seat provides a contact region to
enable the spring seat to be secured via an interference
fit or the like to the end 261 of the plunger. It will be ap-
preciated that the plunger body and spring seat could
optionally be integrally formed.
[0041] According to the embodiments of the present
invention, a spring feature is thus added between a plung-
er and tappet or similar component. This causes a small
gap to be opened between the component parts when
unloaded. The opening of the small gap operates to draw
lubricant into the gap between the faces. This enables
the faces to be cooled, lubricated and cleared of debris.
The flow of lubricant into the contact region also provides
a squeeze film to be provided. This squeeze film helps

keep the opposed faces apart for a longer period than
would otherwise be possible with prior known systems.
This helps reduce the wear created by motion.
[0042] The spring effect may be provided by a resilient
spring seat as described hereinabove.
[0043] Throughout the description and claims of this
specification, the words "comprise" and "contain" and
variations of them mean "including but not limited to" and
they are not intended to (and do not) exclude other moi-
eties, additives, components, integers or steps. Through-
out the description of this specification, the singular en-
compasses the plural unless the context otherwise re-
quires. In particular, where the indefinite article is used,
the specification is to be understood as contemplating
plurality as well as singularity, unless the context requires
otherwise.
[0044] The reader’s attention is directed to all papers
and documents which are filed concurrently with or pre-
vious to this specification in connection with this applica-
tion and which are open to public inspection with this
specification.

Claims

1. A pump assembly (100) comprising:

a pump housing (101) comprising an axially ex-
tending opening (102) and at least one housing
bore extending generally radially from said
opening (102);
at least one intermediate element (231) each
received for reciprocating sliding motion in a re-
spective housing bore and comprising an inter-
nal chamber region;
at least one pump head (110a) comprising a
pump bore (105a) having a blind end and se-
cured to said pump housing (101);
an elongate plunger (211) element in each
chamber region driveable in use via a respective
intermediate element (231), and comprising a
first end region that pressurises fluid in a pump-
ing chamber provided by a respective pump
bore, and a further end region;
a cam and/or cam rider element in said axially
extending opening (102) having an inner surface
adapted to cooperate with a cam driveshaft and,
an outer surface co-operable with a drive sur-
face of said intermediate element (231), char-
acterized in that the pump (100) further com-
prises at least one resilient spring seat member
(260) generally disc-like with a concave profile
on an underside enabled to flex and arranged
at a further end (261) region of the plunger (211)
element that biases the further end region away
from a contact region of the intermediate ele-
ment (231) during a portion of a cycle of motion
of the plunger (211) element to thereby provide
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a fluid communication path between an abut-
ment surface (400) of the further end region and
said contact region (401).

2. Pump assembly as claimed in claim 1, wherein the
intermediate element comprises a tappet (231) re-
ceived for reciprocating sliding motion in the housing
bore (105a).

3. Pump assembly as claimed in claim 2, wherein the
tappet (231) comprises at least one through-hole
(250) in a cylindrical side wall and/or base wall there-
of, said through-hole providing a fluid path portion
connected to said fluid communication path (420).

4. Pump assembly as claimed in any one of the pre-
ceding claims, wherein the fluid communication path
(420) provides lubricating fluid between said abut-
ment surface (400) and said contact region (401) at
an end of a return cycle of the plunger element (211).

5. Pump assembly as claimed in any one of the pre-
ceding claims, wherein the first end region (210) of
said plunger element is locatable into a blind end of
the pump bore (105a) and, the intermediate element
(231) further comprises a drive surface that is drive-
able by the cam or the cam rider element.

6. Pump assembly as claimed in any one of the pre-
ceding claims, further comprising a return spring
member that urges a surface of the spring seat ele-
ment away from a pump head (110a) of a pump as-
sembly (100).

7. Pump assembly as claimed in any one of the pre-
ceding claims, wherein said spring seat member
(260) and said plunger (211) element are integrally
formed or the spring seat member (260) is secured
to said plunger (211) element for movement there-
with.

8. A method of lubricating between a plunger (211) el-
ement of a pump assembly (100) and an intermedi-
ate element (231) providing drive to the plunger (211)
element, the method comprising the steps of:

driving a first end (210) region of a plunger (211)
element in a first reciprocating motion with re-
spect to a blind end of a pump bore (105a) of a
pump head (110a) by selectively urging a con-
tact region of an intermediate element (231)
proximate to a further end (261) region of the
plunger (211) element in a further reciprocating
motion;
via a resilient spring seat member (260) gener-
ally disc-like with a concave profile on an under-
side enabled to flex and arranged at the further
end region (261) of the plunger element, biasing

the further end region away from a contact re-
gion of the intermediate element (231) during a
portion of a cycle of motion of the plunger (211)
element so that, a fluid communication path is
provided between an abutment surface (400) of
said the further end region and said contact re-
gion (401) as the further end region is biased
away from the intermediate element (231).

9. The method as claimed in claim 8, further compris-
ing:

cooling and removing debris from between the
abutment surface (400) and said contact region
(401) via the lubricating fluid.

10. The method as claimed in claim 8 or claim 9, further
comprising:

providing a squeeze film layer between the abut-
ment surface (400) and said contact region (401)
via the lubricating fluid.

11. The method as claimed in any one of claims 8 to 10,
further comprising:

opening and closing a gap (420) between said
abutment surface (400) and said contact region
(401) each cycle of the plunger (211) element.

12. The method as claimed in any one of claims 8 to 11,
further comprising:

said portion of a cycle comprises an end of a
return cycle of the plunger element in which fluid
in the pump bore expands and said first recip-
rocating motion further comprises a pump cycle
portion in which fluid in the pump bore is com-
pressed.

13. The method as claimed in any one of claims 8 to 12,
further comprising:

biasing the further end region (261) via a spring
seat member (260) integrally formed with said
plunger (211) element or via a spring seat mem-
ber secured to said plunger element for move-
ment therewith.

Patentansprüche

1. Pumpenanordnung (100), die aufweist:

ein Pumpengehäuse (101), das eine axial ver-
laufende Öffnung (102) und zumindest eine Ge-
häusebohrung aufweist, die im Allgemeinen ra-
dial von der Öffnung (102) verläuft;
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zumindest ein Zwischenelement (231), das je-
weils für eine hin- und hergehende Gleitbewe-
gung in einer entsprechenden Gehäuseboh-
rung aufgenommen ist und einen inneren Kam-
merbereich aufweist;
zumindest einen Pumpenkopf (110a), der eine
Pumpenbohrung (105a) mit einem blinden Ende
aufweist und an dem Pumpengehäuse (101) be-
festigt ist;
ein längliches Kolben(211)-Element in jedem
Kammerbereich, das in Betrieb über ein jewei-
liges Zwischenelement (231) antreibbar ist und
einen ersten Endbereich, der Fluid in einer Pum-
penkammer unter Druck setzt, die durch eine
jeweilige Pumpenbohrung vorgesehen ist, und
einen weiteren Endbereich aufweist;
eine Nocke und/oder ein Nockenreiterelement
in der axial verlaufenden Öffnung (102) mit einer
Innenfläche, die ausgebildet ist zum Kooperie-
ren mit einer Nockenantriebswelle, und einer
Außenfläche, die mit einer Antriebsfläche des
Zwischenelements (231) kooperierbar ist, da-
durch gekennzeichnet, dass die Pumpe (100)
weiter zumindest ein elastisches Federsitzele-
ment (260) im Allgemeinen scheibenartig mit ei-
nem konkaven Profil auf einer Unterseite auf-
weist, das gebogen werden kann und an einem
weiteren End(261)-Bereich des Kol-
ben(211)-Elements angeordnet ist, das den wei-
teren Endbereich weg von einem Kontaktbe-
reich des Zwischenelements (231) während ei-
nes Teils eines Zyklus einer Bewegung des Kol-
ben(211)-Elements beeinflusst, um dadurch ei-
nen Fluidverbindungspfad zwischen einer Anla-
gefläche (400) des weiteren Endbereichs und
dem Kontaktbereich (401) vorzusehen.

2. Pumpenanordnung gemäß Anspruch 1, wobei das
Zwischenelement einen Mitnehmer (231) aufweist,
der für eine hin- und hergehende Gleitbewegung in
der Gehäusebohrung (105a) aufgenommen ist.

3. Pumpenanordnung gemäß Anspruch 2, wobei der
Mitnehmer (231) zumindest ein Durchgangsloch
(250) in einer zylinderförmigen Seitenwand und/oder
Bodenwand davon aufweist, wobei das Durch-
gangsloch einen Fluidpfadteil vorsieht, der mit dem
Fluidverbindungspfad (420) verbunden ist.

4. Pumpenanordnung gemäß einem der vorhergehen-
den Ansprüche, wobei der Fluidverbindungspfad
(420) Schmierfluid zwischen der Anlagefläche (400)
und dem Kontaktbereich (401) an einem Ende eines
Rückführzyklus des Kolbenelements (211) vorsieht.

5. Pumpenanordnung gemäß einem der vorhergehen-
den Ansprüche, wobei der erste Endbereich (210)
des Kolbenelements in einem blinden Ende der

Pumpenbohrung (105a) angeordnet werden kann
und das Zwischenelement (231) weiter eine An-
triebsfläche aufweist, die von dem Nocken oder dem
Nockenreiterelement antreibbar ist.

6. Pumpenanordnung gemäß einem der vorhergehen-
den Ansprüche, die weiter ein Rückholfederelement
aufweist, das eine Oberfläche des Federsitzele-
ments weg von einem Pumpenkopf (110a) einer
Pumpenanordnung (100) drängt.

7. Pumpenanordnung gemäß einem der vorhergehen-
den Ansprüche, wobei das Federsitzelement (260)
und das Kolben(211)-Element integral ausgebildet
sind oder das Federsitzelement (260) an dem Kol-
ben(211)-Element befestigt ist für eine Bewegung
mit diesem.

8. Verfahren zum Schmieren zwischen einem Kol-
ben(211)-Element einer Pumpenanordnung (100)
und einem Zwischenelement (231) zum Vorsehen
eines Antriebs für das Kolben(211)-Element, wobei
das Verfahren die Schritte aufweist:

Antreiben eines Bereichs eines ersten Endes
(210) eines Kolben(211)-Elements in eine erste
hin- und hergehende Bewegung in Bezug auf
ein blindes Ende einer Pumpenbohrung (105a)
eines Pumpenkopfs (110a) durch selektives
Drücken eines Kontaktbereichs eines Zwi-
schenelements (231) in der Nähe eines weite-
ren End(261)-Bereichs des Kolben(211)-Ele-
ments in eine weitere hin- und hergehende Be-
wegung;
über ein elastischen Federsitzelement (260),
das im Allgemeinen scheibenartig mit einem
konkaven Profil auf einer Unterseite ist, das ge-
bogen werden kann und an dem weiteren
End(261)-Bereich des Kolbenelements ange-
ordnet ist, Beeinflussen des weiteren Endbe-
reichs weg von einem Kontaktbereich des Zwi-
schenelements (231) während eines Teils eines
Zyklus einer Bewegung des Kolben(211)-Ele-
ments derart, dass ein Fluidverbindungspfad
zwischen einer Anlagefläche (400) des weiteren
Endbereichs und dem Kontaktbereich (401) vor-
gesehen wird, wenn der weitere Endbereich
weg von dem Zwischenelement (231) beein-
flusst wird.

9. Das Verfahren gemäß Anspruch 8, das weiter auf-
weist:

Kühlen und Entfernen von Schmutz aus dem
Bereich zwischen der Anlagefläche (400) und
dem Kontaktbereich (401) über das Schmierflu-
id.
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10. Das Verfahren gemäß Anspruch 8 oder Anspruch 9,
das weiter aufweist:

Vorsehen einer Squeeze-Film-Schicht zwi-
schen der Anlagefläche (400) und dem Kontakt-
bereich (401) über das Schmierfluid.

11. Das Verfahren gemäß einem der Ansprüche 8 bis
10, das weiter aufweist:

Öffnen und Schließen eines Spalts (420) zwi-
schen der Anlagefläche (400) und dem Kontakt-
bereich (401) bei jedem Zyklus des Kol-
ben(211)-Elements.

12. Das Verfahren gemäß einem der Ansprüche 8 bis
11, das weiter aufweist:

der Teil eines Zyklus weist ein Ende eines Rück-
führzyklus des Kolbenelements auf, bei dem
sich Fluid in der Pumpenbohrung ausdehnt, und
die erste hin- und hergehende Bewegung weist
weiter eines Pumpenzyklusteil auf, in dem Fluid
in der Pumpenbohrung komprimiert wird.

13. Das Verfahren gemäß einem der Ansprüche 8 bis
12, das weiter aufweist:

Beeinflussen des weiteren Endbereichs (261)
über ein Federsitzelement (260), das integral
mit dem Kolben(211)-Element ausgebildet ist,
oder über ein Federsitzelement, das an dem
Kolbenelement angebracht ist für eine Bewe-
gung mit diesem.

Revendications

1. Assemblage de pompe (100) comprenant :

un boîtier de pompe (101) comprenant une
ouverture s’étendant axialement (102) et au
moins un perçage de boîtier s’étendant généra-
lement radialement depuis ladite ouverture
(102) ;
au moins un élément intermédiaire (231) reçu
chacun pour un mouvement de coulissement en
va-et-vient dans un perçage de boîtier respectif
et comprenant une région de chambre intense ;
au moins une tête de pompe (110a) comprenant
un perçage de pompe (105a) ayant une extré-
mité borgne et fixée sur ledit boîtier de pompe
(101) ;
un élément plongeur allongé (211) dans chaque
région de chambre et susceptible d’être entraîné
en utilisation via un élément intermédiaire res-
pectif (231), et comprenant une première région
terminale qui pressurise le fluide dans une

chambre de pompage prévue par un perçage
de pompe respectif, et une autre région
terminale ;
une came et/ou un élément suiveur de came
dans ladite ouverture s’étendant axialement
(102) ayant une surface intérieure adaptée à
coopérer avec un arbre d’entraînement de came
et une surface extérieure capable de coopérer
avec une surface d’entraînement dudit élément
intermédiaire (231),
caractérisé en ce que la pompe (100) com-
prend en outre au moins un élément formant
siège (260) pour ressort élastique, générale-
ment semblable à un disque avec un profil con-
cave sur une face inférieure, capable de fléchir,
et agencé à une autre région terminale (261) de
l’élément plongeur (211) qui sollicite l’autre ré-
gion terminale en éloignement d’une région de
contact de l’élément intermédiaire (231) pen-
dant une portion d’un cycle de mouvement de
l’élément plongeur (211) pour assurer grâce à
cela un trajet de communication fluidique entre
une surface de butée (400) de l’autre région ter-
minale et ladite région de contact (401).

2. Assemblage de pompe selon la revendication 1,
dans lequel l’élément intermédiaire comprend un
opercule (231) reçu pour un mouvement de coulis-
sement en va-et-vient dans le perçage de boîtier
(105a).

3. Assemblage de pompe selon la revendication 2,
dans lequel l’opercule (231) comprend au moins un
trou traversant (250) dans une paroi latérale cylin-
drique et/ou dans une paroi de base de lui-même,
ledit trou traversant assurant une portion de trajet
fluidique connectée audit trajet de communication
fluidique (420).

4. Assemblage de pompe selon l’une quelconque des
revendications précédentes, dans lequel le trajet de
communication fluidique (420) fournit un fluide de
lubrification entre ladite surface de butée (400) et
ladite région de contact (401) à la fin d’un cycle de
retour de l’élément plongeur (211).

5. Assemblage de pompe selon l’une quelconque des
revendications précédentes, dans lequel la première
région terminale (210) dudit élément plongeur est
capable de se placer dans une extrémité borgne du
perçage de pompe (105a), et l’élément intermédiaire
(231) comprend en outre une surface d’entraîne-
ment qui peut être entraînée par la came ou par l’élé-
ment suiveur de came.

6. Assemblage de pompe selon l’une quelconque des
revendications précédentes, comprenant en outre
un élément formant ressort de rappel qui force une
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surface de l’élément formant siège de ressort en éloi-
gnement d’une tête de pompe (110a) d’un assem-
blage de pompe (100).

7. Assemblage de pompe selon l’une quelconque des
revendications précédentes, dans lequel ledit élé-
ment formant siège de ressort (260) et ledit élément
plongeur (211) sont intégralement formés, ou bien
l’élément formant siège de ressort (260) est attaché
audit élément plongeur (211) pour un déplacement
avec celui-ci.

8. Procédé de lubrification entre un élément plongeur
(211) d’un assemblage de pompe (100) et un élé-
ment intermédiaire (231) assurant un entraînement
de l’élément plongeur (211), le procédé comprenant
les étapes consistant à :

entraîner une première région d’extrémité (210)
d’un élément plongeur (211) dans un premier
mouvement en va-et-vient par rapport à une ex-
trémité borgne d’un perçage de pompe (105a)
d’une tête de pompe (110a) en forçant sélecti-
vement une région de contact d’un élément in-
termédiaire (231) à proximité d’une autre région
d’extrémité (261) de l’élément plongeur (211)
dans un autre mouvement en va-et-vient ;
via un élément formant siège (260) pour ressort
élastique, généralement semblable à un disque
avec un profil concave sur une face inférieure,
capable de fléchir et agencé au niveau de l’autre
région terminale (261) de l’élément plongeur,
solliciter l’autre région terminale en éloignement
d’une région de contact de l’élément intermé-
diaire (231) pendant une portion d’un cycle de
mouvement de l’élément plongeur (211), de telle
façon qu’un trajet de communication fluidique
est assuré entre une surface de butée (400) de
ladite autre région terminale et ladite région de
contact (401) lorsque l’autre région terminale est
sollicitée en éloignement de l’élément intermé-
diaire (231).

9. Procédé selon la revendication 9, comprenant en
outre :

les opérations consistant à refroidir et à suppri-
mer des débris depuis entre la surface de butée
(400) et ladite région de contact (401) via le flui-
de de lubrification.

10. Procédé selon la revendication 8 ou 9, comprenant
en outre :

l’opération consistant à prévoir une couche de
film de serrage entre la surface de butée (400)
et ladite région de contact (401) via le fluide de
lubrification.

11. Procédé selon l’une quelconque des revendications
8 à 10, comprenant en outre :

les opérations consistant à ouvrir et fermer un
intervalle (420) entre ladite surface de butée
(400) et ladite région de contact (401) à chaque
cycle de l’élément plongeur (211).

12. Procédé selon l’une quelconque des revendications
8 à 11, comprenant en outre :

ladite portion d’un cycle comprend une fin d’un
cycle de retour de l’élément plongeur dans la-
quelle le fluide dans le perçage de pompe se
détend et ledit premier mouvement en va-et-
vient comprend en outre une portion d’un cycle
de pompe dans laquelle du fluide dans le per-
çage de pompe est comprimé.

13. Procédé selon l’une quelconque des revendications
8 à 12, comprenant en outre :

l’opération consistant à solliciter l’autre région
terminale (261) via un élément formant siège de
ressort (260) intégralement formé avec ledit élé-
ment plongeur (211), ou via un élément formant
siège de ressort attaché audit élément plongeur
pour un mouvement avec celui-ci.
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