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(54) Title: PROGRESSIVE DISTRIBUTOR COMPRISING DISPLACEABLE PISTONS
(54) Bezeichnung: PROGRESSIVVERTEILER MIT VERSCHIEBBAREN KOILLBEN

(57) Abstract: The invention relates 10 a progressive
V5B+V0B JL distributor comprising three or more control pistons
VE SA (SA to SD), cach of which can be displaced in a
respective housing bore (A 1o D) of a distributor
housing (G). According to the invention, said pistons arc
depressed alternately into their two final positions in the
corresponding housing bore (A to D) by a pressurised
lubricant, which is supplicd via a housing inlet (E),
whereby a specific quantity of said lubricant (VSA to
VS8D) is dclivered by means of an outlct (Al to A8)
on a respective front face. The outlet leads from onc of
two annular grooves (R) of the housing bore (A to D) of
the respective preceding control piston (SA to SD). The
control pistons (SA to SD) arc controlled scquentially
by the lubricant as a result of the two respective
annular grooves (R) in such a way that the following
control piston (SA to SD) can only be displaced by the
lubricant, if the piston displacement of the preceding
control piston (SA to SD) has been fully or ncarly
completed. The invention is characterised in that the
housing bores (A to D) are connceted to the inlet (E) by
means of a central bore (M), a respective channel (K1 to K8) connecting an annular groove (R) of the housing bore (A to D) of the
preceding control piston (SA to SD) to the front face of the respective housing bore (A to D) of the following control piston (SA
to SD), whereby for all but one (SD) of the control pistons, the annular groove (R) and the front face lic on the same side, but for
said onc control piston (SD) the annular groove (R) and the front face lic on opposite sides. A respective connection channel (V1
to V8) interconnects the respective front faces of all or at least several housing bores (A to D) with a front face of the respective
corresponding bore (BA to BD) of a metering piston (DA to DD) that can be displaced back and forth by the Iubricant between
two stops (AS1 to AS8). onc of said stops being axially displaccable and/or interchangeable. The displacement resistance of cach
metering piston (DA to DD) that is allocated to a respective control piston (SA to SD) is less than the displacement resistance of
the respective following control piston (SA to SD).

[Fortsetzung auf der nichsten Seite]




WO 2004/051136 AT |1 IRI0 0O
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Veroffentlicht:
—  mil internationalem Recherchenberichi

(57) Zusammenlassung: Die Erflindung bezieht sich aul einen Progressivverleiler mil drei oder mehr je in einer Gehéusebohrung
(A bis D) eines Verleilergehiduses (G) verschiebbaren Steuerkolben (SA his SD), welche jeweils unter Abgabe einer bestimmten
SchmierstolTmenge (VSA bis VSD) iiber cinen je stimseitigen Auslass (A1 bis A8), welcher itber je cinen von vwei Ringnuten (R)
der Gehiiusebohrung (A his D) des jeweils vothergehenden Steuerkolbens (SA bis 8D) gefiihrt s, von dem iiher einen Gehiiusee-
inlass (E) unter Druck zugefiihrten Schmierstoff abwechselnd in ihre beiden Endsteltung in der zugehdrigen Gehdusebohrung (A
bis 1) gedriickt werden, wobei die Steuerkolben (SA bis SD) aulgrund der je zwei Ringnuten (R) auleinander [olgend von dem
SchmierstofT so gesteuerl werden, dass der nichste Steuerkolben (SA bis SD) erst dann von dem SchmiersiolT verschoben werden
kann, wenn die Kolhenhewegung des vorangegangenen Steuerkolbens (SA bis SID) ganz ader nahezu abgeschlossen ist, wobei die
Gehiiusebohrungen (A bis D) iiber eine MitleThohrung (M) mit dem Linlass (13) verbunden sind, wohei je ein Kanal (K1 bis K8) eine
Ringnut (R) der jeweiligen Gehdusebohrung (A his D) des vorhergehenden Steuerkolbens (SA his SD) mit der Stirnseile der jeweili-
gen Gehdusebohrung (A bis D) des nachfolgenden Steuerkolhens (SA bis SID) verbindet, und zwar bis auf einen Steuerkolben (SDD)
bei aul der gleichen Seile liegender Ringnut (R) und Stirnseite, bei dem einen Steuerkolben (SD) jedoch bei aul unterschiedlicher
Seite liegender Ringnut (R) und Stirnseile, wobei jeweils ein Verbindungskuanal (V1 bis V8) die jeweiligen Stirnseilen aller oder we-
nigstens mehrerer Gehzusebohrungen (A bis 1) mit einer Stirnseite der jeweils 7ugeordneten Bohrung (BA bis BD) eines zwischen
7wei Anschligen (AST bis AS8), von welchen wenigstens einer axial verstellbar und/oder austauschhar ist, von dem Schmierstoft hin
und her bewegharen Dosierkolbens (DA bis DD) miteinander verhindet und wobei der Verschiebewiderstand des jeweiligen einem
Steuerkolben (SA bis SD) zugeordneten Dosierkolbens (DA bis DD) kleiner ist als der Verschiebewiderstand des jeweils nachfol-
genden Stenerkolbens (SA his SD).
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Deseription

{0001} The iavention relates t a progressive distributor havirg three or more contral

pistans, each being displaceable in 2 respective housing bore of u distribator honsing, and

each of which, upon delivery of 2 specific quantity of lubricant {heough an outlet which is

lacated on a front face and in each case feads from one of two annular grooves of the

housing bore of the respective preceding conirol piston, is alternately pressed, by the
lubricant supplied wnder pressure through & housing inlet, into its two end positions in the
respective housing bore, said control pistons, as a result of the two annular grooves,
being successively controlied by the Tubricant in such a way that the next control piston
¢an only be displaced by the lubrivar when the displacement of the preceding control
piston has been completed or almest compieted, and said housing bores being connected
10 the fnlot via a central bors, 4 chaune] in each case copaecting an anmular groove of the
respective housing bore of the preceding control piston to the Font end of the respective
hotsing bore of the fellowing control piston, that is to say, except for in the case of one
control pisien, with the annular groove and the Ront end being focated on the same side,
but in the case of the one control piston with the ammutar groove and the front end heing
located on different sides.

[0002] A progressive distributor of this type is known from DE 34 05 690 C2. In order
ic pravide such a progressive distributor with additional functions and thus make it
suitable for new applications and particularly for use even in those cases where machines
have to be lubricated using very small quantities or where some lubrication sites have fo
be lubricated frequently and ofhers for tnstance only daily, weekly or monthly, it is
proposed that in each case 2 connecting ¢hannel conpect the respective fropt ends of at
least one housing bore, but not all the housing bores, to a front ead of the bore of an
additienal eylinder, in which an additiona! piston is disposed jn such a way that it can be
moved back and forth by the lubricant between two stops, in which casc &t least oge
piston must work agaiiist 2 respective outiet pressure which is grester than the outlet

pressure, against which the additional piston is working, snd in which case, for

genevating the greater outlel pressure, an overflow valve or a check valve with countes-
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presstue is associated with the coresponding outlets, In an alfemative solution, instead
of the arrangement of the overfow valves or check valves with courter-pressire, the
additional piston can have at least one circumferential groove which only frees up an

utlet of & piston in the two end positions of the additional piston. With such progressive
distibutors, when the pationlar piston to whose housing bore the additional cylinder i
connected is moved from one side to the other by pressure applied to one end face, not
only does the outlet associated with said piston deliver the quaniity of lubricant displaced
by the opposite end face of this piston, but also, ewing to displacement of the additional
piston from one end position to the opposite end position, it delivers an additionat
quantity of Jubricant comesponding to the free volume of the additional cylinder. With
one solution, the displacement cylinder of the individual pistous pauses unti! the entirs
contents of the additional eylinder have been emptied, since at least one of these other
pistons should be displaced ageiost an outlet pressure which is greater than the outiet
pressure which the additional piston has to overcome taking into accouttl fiction losses,
With the other solution, the additional piston blocks the outlet necessary for continuation
of the displacement cycle of the pistons unti} the additional piston has been displaced
from its one end position to the ofher end position and itg circumferential groove frees up
the outlet necessary for continuation of the displacement cycle. The first solution variant
has the advantage that the piston can be varied with continuous stroke. The second
solution vatiant has the edvantage thet t Fanctions reliably with all pressure ratios, since
it does not depend on an increased counter-pressure at &t Jeest two opposite outlets of a
piston.  In both cases, the progressive distributor functions with the one additional
cylinder as a hydraulic tine element, the time deloy for the conmtinuation of the
displacement cycle being determinable or determined by the volume of the additional
cylinder,

[0003] It is the objective of the present invention to propose a structurally inexpensive
and functionally reliable progressive distributor with which different volumes of luibricant

can be delivered from all or ot feast & number of #is cutlets.

10004] With a progressive distributor of e above type, this objective is achieved for
instance as a result of the fact fat a connecting channel in each case connects the
respective front ends of alf or at least a number of housing bores to a front end of the

tespective associaied bore of a dosing piston which can be moved baek and forth by the
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lubricant between two stops, at least one of which s adjustable In axial direction and/or is
exchangeable, and as a result of the fact that the resistance to displacement of the
partieutar dosing piston assoelated with a control piston is less than the resistance to
displacement of the respestive following coutrol piston,

10005] The tesistance w0 displacement of ‘the respective dosing piston i3 also
advantageously less than the resistanes to displacement of its associated control piston.

{0006] A cetermining factor for the resistance to displacement of the dosing piston is its
end face acted upon by lubricant pressure and consequently also the cross-section of the
bores in which the dosing pistons are displaceable, In particular, however, the resistance
1o displacement of the respective dosing piston can be regulated by means of an G-ring
arrangement and/or an adjustment u respect of its fitting in its bores,

[0007] A stucturslly favourable arrangement of the novative progressive distributor
can be achieved if the respective dosing piston lies parallel 1o its assoriated contral piston
and is located on the side of the distributor housing associated with the inlet, that is to say
with the exception of ane conirol piston which is located closest to the inlet and whose
dosing piston is loeated furthest away from said inlet.

{0008} For sirsple operation, it is advantageous if the stops are disposed on a front face of

the disteibutor housing direetly adjacent to the exit ports of the associated outlet.

[0009] Morenver, the specific arrangenient is such that, in opposite from faces of the
distributor housing, in each case every second outlet, every second associated stop and
every associated housing bore for the control pistons are respectively disposed in one of
three rows in such 2 wey that the related disteibutor housing, outlets and housing bores

for the control pistons are located directly adjacent to one another,

{0010] S0 us to prevent undesirable veturn flow and/or soiling of the progressive

distributor, a check valve can be assigned to each of the exit ports of the outlets.

{6011] Further objectives, featares, advantages and possible applications of the invention

will be made apparsnt in the following description of working exsmples, with reference
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being made to the drawings. All the deseribed and/or Hlustrated features, both separately
and in any combination, constitute the subject matter of the invention, 2nd this
inrespactive of their combination in individual claims or when referring back to preceding
claims.

{9012] The drawings are as follows:

Fig. | shows s schematic section of one form of 2 progressive distributor embodying the
tovention, and

Fig. 2 is 2 schematic view of 2 front face of the distributor housing,

[0013] The working example illustrated in Fig, 1 relatesto 2 progressive distributor with
4 distribwtor housing G, in which, i four housing bores A to D, four control pistors SA
to SD can be moved batk and furth by the Iubricant supplied via the inlet E to 2 contral
bore M, for exampie by & pump which s not represented, Eight outlets Al to A8 (four on
each side) are associated with the bousing bores A o D ot control pistons SA to SD,
Each contrcl piston SA 1o SI3 has two annular grooves R spaced apest from one another
in axial direction. The tespective front ends of the housing bores A to' D are in flow
comzunication, via chasnels K1 to K8, with the annular groove R of the corresponding
contro pistons SA to SD of the respective precsding housing bore A to D For the
uppermost three hovsing bores A to C, the region of the annular groove R and the front
end of the following housing bore D are located on the same side of the centzal
longitudinel plane (extending petpendicular to the planie of the drawing and runming from
top to bottom). However, the housing bore D of the lowest eontrol piston 8D is in flow
communication via channels K1 and K2 in the rogion of the annular groove R with the
front end of the housing bore A of the uppermost controf piston SA located opposite in
relation to said centrat longitudinal plane. The outlets Al 1o A3 in 2ach case function vig
the housing bore A to 1 and the annular groove R of the respective preceding control
piston 5A 0 8D, The hiousing botes A to I all communicate via the central bore M with
the inlt E. This Jeads to the control pistons 54 to SO being altemnately pressed into the
two end positions i ieir respective housing bore A to D as 2 result of the action of
supplied Jubricant on nne end face and the delivery of a specific volume of lubricant VSA

to V8D via one of the outlets Al 10 A8 on the other side. The respective following
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coutrol piston BA to 8D can only be displaced by the pressure of the lubricant when the
displacement of the preceding control piston SA to 8D has been completed or aimost
completed,

{0614] I cach case, 2 connecting channel V1 to V8 connects the respeciive front ends of
the housing bores A to I 1o 2 front end of the respective associated bore BA fo BD with
t¥o end stops AS] to ASS, of which In each case at Jeast one iz adjustable in axial
direction and/or is exchangeable. In the bores BA to BD, one of the dosing pistons BA to
BD can in each case be moved back and forth by the lubricant between the siops AS1 to
AS8. The resistance to displacernent of the respective dosing pisten DA o DB
associated with & contro! piston SA to 8D is then less than the resistanee to displacemeni
of the respective following control piston SA to SD. Furthermore, the resistance to
displacement of the respective dosing piston DA to DD is less than the resistance to
displacement of its associated controd piston SA to 8D, The resistence 1o displacement of
the zespective dosing piston DA to DI is achieved in the illustrated case by means of an
adjustment in its fitting i the associated bore BA to BD, the respective dosing piston DA

to DD having a farger effertive end face than the respective associated eonfrol piston SA
to 8D,

[0015] The resistance to displacement can also be regulated by ineans of an C-ring
ammangement on the respective dosing piston DA to DD.

[0016] In the ilfustrated working example, the respective dosing pistor DA to DD i
axially paralfe! to its associated control piston SA to S and is provided on the side of the
distributor housing associated with the inlet E, that is to say with the exception of one
control piston SA, which is located closest to the ialet E and whose dosing piston DA is
located furthest away from said infet E,

{9017 As can be seen from Fig. 2, every second ouflet Al 1o A8, every second
associated stop AS1 1o AS8 and every opening of the associated housing bores A to b for
the control pistons SA to SD are disposed in each case in one of three rows n opposite
front faces of the distributor housing G in sutch & way that the related outlets Al to A8,
stops AS1 o AS8 and housing bores A to D for the control pistons $4 to SD are jocated

directly adjacent 10 one ancther for ease of operation.
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[0018] It can te seon From Fig. 1 that & check valve RV1 to RVS can be assi gned fo each
exit port of the outlets Al to AS,

[0019] When, for example with the position of control pistons $A to 8D #ad dosing
pistons DA to DD as represented in Fig, 1, Jubricant is introduced via the inlet E into the
central bore M, this arrives, via the ¢ ghit-hand annular groove R of the control pisten SA
and the chanwel K8, at the tight-hand end face of the control piston SB and, via the
connecting channel V8, at the tight-hand end face of the dosing piston DB, the two
pistons consequently being driven towards the left in ther Tespective bores B and BB.
Owing to the cennecting channel V7, the respective displaced volume of ubricaat VSB
and VDB is delivered to the outlet A7 via the channel K7 and the ieA-band annular
groove R of the contral pision SA. As is made cloar in the drawing, the volume of
fubricant VDB which caa be displaced by the dosing pisten DB is determined by the
changeable axia] position of the stop AS7 and is therefore varighle,

19020} When both the contvol piston SE aud the dosing piston DB have been displaced a3
far a3 possible towards the left, the same working cycle is continued with displacement of
the couro! piston SC and dasing piston DC via the corresponding annular groove of the
next control piston SH and the chanmel K6, and so on. Owing to switching of the
charnels K1 and K2 to the annular groove R of the control piston SD located on the
opposite side, the movements of all plstons are reversed 23 soon a5 ail the control pistons
SA to 8D and dosing pistons DA to 12D heve been displaced towards the left in the
drawing, ete.

{00211 It goss without saying that an adjustable siop can also be provided on the right-

hand side of the iliustrated bores BA to BD for the dosing pistons DA to DD 30 a8 to
provide on this side too a variable displaced volume of lubricant,
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List of referance mumerals
i)
AwD Housig borss for sontvel pistons $A 1055

ASHIOASE  Siops
BAWBD  Barep

Bxedosing plstons DA to DD
DAWDE  Dosing pisions

E Tniet

G Disutbutor housing.
Kl wKE Channgls

® Ceniral bore.

R Aunshr grsoves

BV 0RVE Check daive

Al S fom

¥le¥8  Connscting shepaels
VI 0 VBD Veiume oflubrivan (dosing pistons

VSAGVED Vol of lubricant-(consol it
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Patent Claims

1.

A progressive distributor having three or more control pistons (SA to SD), each
being digplaceable in 2 respective housing bore (A to D} of a distributor housing
(G) and each of which, upon defivery of a specific quantity of hibricant (VS8A w0
VSD) through en outlet (Al to A8) which is located on a respective front face and
in each case kads from one of two annular grooves {R) of the housing bore {A to )
of the respective preceding controf piston (SA to 813, is alternately pressed, by the
Rabricant supplied under pressure through o housing inlet {B), into its two end
positions in the respective housing bore (A to D}, said control pistons (SA to $D)
being successively controtled hy the Wbricant, owing fo the two asnular grooves
(R), in such = way that the next control piston (84 ro SD) can only be displaced by
the lubricant when displacement of the preceding control piston (SA to 3D) has
been completed or almost completed, and said housing bores (A to D) being
cannected to the iniet (B) via 2 central bore (M), a channel (K2 to K8) in each case
comneeting en annular groove (R) of the respective housing bore (A to D) of the
preceding control piston (SA 1o 8D} to the front end of the respective housing bore
(A to D) of the fol towing control piston (SA to SD), that is 10 say, except for in the
case of e conirol piston (8D}, with the annular groove (R} and the front end being
focated om the same side, but in the case of the-one control piston (SD) with the
annular groove {R) and the front end being located on different sides, and 3
respective contiecting channel (V1 to V3) interconnecting the respective front ends
of all or at feast 2 number of housing bores (A to D) with a front end of the
Tespective associated bore (BA to BD) of a dosing piston (DA to DD) which can be
moved back and forth by the lubricant between two stops (AS1 to AS8), of which at
Ieast one is adjustable in axial direction and/or is exchangeable, and the resistance
0 displacement of the respective dosing piston (DA fo DD associated with o
control piston {SA @ SD) being less than the resistance to displacerient of the
respective following control piston (8A to SD),

A progressive distriutor aceond ing to Claim 1, characterized in that the resistance
to displacement of the respective dosing pisten (DA to DD) is less than the
resistance to displacement of the contral piston (SA to S associated with: it.
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A progressive distributor according to Claim 1 or 2, characterized in that the
resistance to displacement of the respective dosing piston (DA to DD is or can be

regulated by means of an O-ting arrangement and/or an adjustment in respect of jtg
fitting,

A progressive distribytor according to Claims 1 to 2, characterized i that the
Tespective dosing piston (DA o DD) has a larger effective area than the Tespective
associated control piston (SA to 8D).

A progressive distributor according to oue of Claims 1 to 4, characterized in that
the respective dosing piston (DA to DD) lies axially parallel to ite associsted control
piston (SA to 88) and is located on the side of the distributor housing (G)
sssaciated with the inlet (E), that s to say with the exception of one contro! piston
(8A) whick is located closest 10 the inlet {E) and whose dasing piston (DA) is
located furthest away from said flet (B,

A progressive disnibutor acgording to one of Claims 1 to 5, characterized in that
the stops (AS1 to ASE) are disposed on a froit face of the distrioutor housing ()
directly adjncent to the exit ports of the associzted outlet (Al to AR).

A progressivs distributor according to one of Claims 1 o 7, characterized in that,
in opposite front faces of the distributor housing (G), in each case every second
outlet (Al 10 AB), every second associated stop {(ASI 10 ASR) and every associated
housing bore (A 10 D) for the control pistons (SA to SD)) are respectively disposed
in one of three rows n such a way that the rolated outlets (Al to AS8), staps (AS1 to
AS8) and housing bores (A to D) for ihe control pistons (SA to SD) are located
directly adjacent 1o one another,

4. progressive distributor according to one of Clahs 1 10 7, characterized in thnta

check valve (RV1 to RV} is assigned to each of the exit ports of the outlats Al
AB).
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