- @3eA2<=24P?*z@@Aemll | LUBRI CATI NG DEVI CE FOR A PLURALI TY OF LUBRI CAT
The invention relates to a lubricating device for a plurality of
| ubri cati ng

_ astations specially for supplying | yh&difc@idn astit-ef 8habbys oi |,
to |ubricat ﬂm WHM’"MM of a knitting 5 machine, as generically defined by
t he preanbl In knitting mhchines, for instance, the needle
drive requires tenstant |ubrication, which is equally true for the needle
guide in the needl e bed or needle cylinder, and so forth. Yet satisfactory,
regular lubrication is extrenely inportant, 10 precisely in nodern

hi gh- speedURRICATAYGNBEWIABSFORhA PLURALATY NQFSLEBRDOAT must be reliably
supplied with oil. As a rule, failure of the lubrication |leads to increased
wear and early failure of the knitting nachine. On the other hand, the
lubrication mustthiee dorentiiore tBLatéy Way.al Lubgitdteagntdiyrduegsrve to
supply tﬁo ntuch oi | the lubricating stations. Such knitting machi nes are
t her ef PE Bt ERY e Qi pgeera\ﬂaﬁlga S 3 ekP i es SGPECRLYs RT pra@Plvang |

lubri catiipgi 88t £MBre b £ § @8 ,Oitly mnﬁ%&calt@ﬁé%@au&% aoﬁeawneilttmgnt to
t he individual |ubricating stations via suitable [ines. 20 A | ubri cat’i ng

devi ce ToFRiALs PorpBRBrikALIM #ofinedthnckhe rphexmy bpeth PRERtL DI scl osure
EP 0 499 810 Bl1, permts reliable, netered lubrication of a plurality of

|l ubricating stations. The lubricating device has a |ubricant container in
whi ch a piston ponknisbigeoniadhiegs, THeroutrpikanste t hehgi seedles Purie i s

connect gdy E@r@s%st%gftv%gffééﬁ%ﬁ Orwﬂﬂzf{e’lsscé l{%dll% he,RYMgQutyd can

be connected to oné ricant Tinée at’ a tine, roma group o
| ubri capeefilgeguidewinhthéineedle rteecpmmme@tildepmmder, i andlsse heo} ect  of

the 1nveRtl AR GIAE, A SR T edotbLLEALT D deiahiel) dribdifAleo the

obj ect of the invention'to cteate an 1 nproved meth cation as
afl0 9~| precicrld ¥ 2 inbmadeimn. hi@haspeedankelWEanthmaqunﬂSon, tHege is

brovi ded A Ga! 0 cJBKLCRuERT o8 BLYGELLLYS0bol bBRT GRLANG: Bt ati DS,
partlcu ar for supply ubrlcan t al'l § 5]
rule, failure of the lubrlcatlon leads to increased wear and
early failure of the knitting machine. On the other hand, the

lubrication must be done in a thrifty way. It is

15 counterproductive to supply too much o0il to the lubricating
stations. Such knitting machines are therefore often equipped
with so-called pressure oilers or pressure oil 1lubricating
systems, which feed oil under pressure from a central point to

the individual lubricating stations via suitable lines.

20 A lubricating device for this purpose, known for instance
from European Patent Disclosure EP 0 499 810 Bl, permits
reliable, metered lubrication of a plurality of lubricating
stations. The lubricating device has a lubricant container in
which a piston pump is accommodated. The output of the piston

25 pump is connected to a motor-driven distributor valve, so that
the pump outlet can be connected to one lubricant line at a

time, selected from a group of lubricant lines.

With this as the point of departure, it is the object of
the invention to create a simplified lubricating device. It is

30 also the object of the invention to create an improved method of
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5 lubricating stations in a knitting machi ne, having a punp device for
punpi ng lubricant, the punp device having a piston supported axially

di spl aceably in a cylinder, and having a distrib E g-g ¥' ) g i t he

| ubricant 10 punped by the piston is to be distrﬁ Spliggt hS?m.?lu%@bﬁy l i nes
of a group of lines |eading away fromthe distributor device, characterized
inthat the piston is provided with at | east one control conduit, opening
onto its jacket face, for 15 controlling4low of the lubricant into the one
or nore line. In another aspect, there is provided a |ubricating device for
a plurality of lubricating stations, in particular for supplying |ubricant
to a plural ity -9f fygricating stations in a knitting machine, 20 having a
punp device for punping lubricant, the punp device having a piston
supported axi al | yndiespbadeabky Witla tyéi adeentasd, hataie aigi proibdbar 4
devi ce, by Thich tge Iugricant unped by the piston is to be distributed to
one or more- 38T FRAELNGf ﬁvéFﬁuéaﬁ 3 i RESrp &AHY ngfakdp ricamirte sdiadtidnsut or
devi ce, thejipungygevdeeaan el byt o Vi are cgn a drive
devi ce, and thg%arive deviggﬁ?ngﬁggggiggro%%é%%é%égiég)a%dqgﬁ%ﬁg%%g%eﬁg%t
devi ce, Wit hubKicptingnstahhens etnta botttime mhcpiscement device and the
rotator 30 devicga &Qﬁr%gn tHe dj spl acepent devi.ce is actuated by the
rotator ~ecification as ArTPg4YHES200%" - PRMREDEc el Wit G Fror FBE MW
gear, whi chdeoheer thavd el &t pyetoat atipp elavesh 418, PhsseDa 88801 e inotat or
device into a_linear notion of the piston, characterized in that the gear

i ncl udes tw6YthPE888ed®8%el enents, one of which is connected to the piston
I'n-a mnner flxeﬁaagﬁ?nSé ’éﬂé%fﬂﬁ%ﬂﬂ%taﬁégﬂc ?nqa?n%%ﬁ%ﬁ Oghgh'fﬁbffbant
connected to the rotafor device in a manner ?IXE agai nst relative
rotatiort0 | RuaReEhdry athectpistioer el s tpr dvé dddsaribbtedationgod® devirerd or

a plurality lLubrd cating stations, i rticular for s | yi,ng, | ubri cant
to a pIuraI%?&eSf ﬁﬂﬁi E§b%g°£tg%?%ﬁsEF%%énﬁnFVFVnégﬁﬁbﬁﬁﬁ%,dh%%?#%uBQBUHp
devi ce for pderpceg |ubricant, the punp device having a piston supported

axially displaceably in a 15 cylinder, and having a distributor device, by
whi ch the | ubri cSRETRGHFEEZBY tHe phatorfhs PéShendiist rphavededo Ygitd ot

nore |ines 9taat9 ndddiecdRAdiing cgso%\r/iorrvq ggendedﬁendg s{dd bt of s devi g8y 20

characterized in that a sensor device i for nmonitoring the notion
of the plidst eentinelddochdlowspdctthet Rabeicanpr dnktdettha apehod horet héne.

b catt on of A SRS BLkeNS, WIRLELT AU 89ld® BBSH i cating
device for a plurality of 1lubricating stations, in
particular for supplying lubricant to a plurality of
lubricating stations in a knitting machine,

20 having a pump device for pumping lubricant, the pump
device having a piston supported axially displaceably in a
cylinder, and

having a distributor device, by which the Ilubricant
pumped by the piston is to be distributed to one or more

25 1lines of a group of lines leading away from the distributor
device, the pump device and the distributor device are
connected to a drive device, and the drive device includes a
rotator device and a displacement device, with the piston
connected to both the displacement device and the rotator

30 device, wherein

the displacement device is actuated by the rotator



25 lubricating stations via respective lines and, for lubricant supply to
one or nore lubricating stations, the lubrication device is operated to

incremental ly apply pressure to the applicable | §Rgifiekidni 3886 99@nd ysf3 t he
pressure in the line or lines fluctuates over tine. 30 I'n the lTubricating
device of the invention, a distributor device is provided with which

| ubricant furnished by a punp is diverted to selected |ines and can
Specification as at: 9 tune 2003 -2B thudAbe delivered to sel ected

| ubricating stations. The distributor device and the punp device are
conbined into one unit. Conbining the distributor device and the punp

devi ce i nt odavinet arskessf dorae@orisy der afelayr ,Siwiplet desventef at heelmtive

| ubri cati ng devi ce. :g]?gt triggering of the lubricating device can he
sinplified ZSTRELPD Wifith BBGi &dStOTenddi E8Casr A Wi o Pt AREChEs a
pi ston that 1i;$,e8% o ot S %ﬁ%agligtbﬂ a cylinder. Together with the
cylinder, this piston serves as punpi ng el ement. 10 The cylinder and the
pi ston are al so embgdicterazed comt thlatel €hentgeaio fhatudes, twoe phseateds

r ot at abl Ys sueta%ortetd in the c%llinde and is provided with contrql faces or
condui t s, WTFWI G cBREr BPL sMEEEHul So FPRECH L p&SedtNh tHE &t i ider®are
associ at ed. pHihd¥ SHiOfed YD OV 080 WD FoBatPoh ACKEY AR6Ena¢ tHE ayhliERSt
one control conduit that i's enbodied in such a way that by suitable rotary
posi tioni ng ¥ dngsrdntoithe apobrior odghicenin solpaphgenéexaft AgatnpPeast
one of the |l ef. coO i t.S. atinme. If needed, the arrangenent can al so
be made suc%%%ag{l\tp%%oérﬁlro “conduit 20 can be switched into coincidence
with a plurality i autdwdtercordypers., ThRegent iel poodiddd ard tLhbrdobténg
conduits. are_.di sposed such tha wor k chanher, defi.ned by the :?i ston and

th
the cyli ﬁ@erc,le‘@o ni*C&t es®wi f ‘W‘i‘lﬁéﬁé’veroﬂas QG e SEJVE N he 1T

entire strokgapfidliEaPi ster Ishpplying® Walbriddeht her®i | avobuRapesiti vl y
di spl aced by the piston can be punped into the outlet conduit. The piston
punp enbodi elubhi¢atingagtasions him puUApL deine enaelding st ri but or devi ce at

one and the sane {] Speci fi i.on t. I 003 The
devi ce and the dié%??%%t St g@%cg%yé%eb:é%%n gﬁé&@?%&?&tfdegﬁgﬁ%@ﬁ
effects the detateomaarichgli sppaeesantsuppddtedi stballyhdssgdiapéabeperin a
not i on islsa gungi ng notiqQn, so that the displacenment drive forns a punp 5
drive. noCYiapPEEendRt notion occurs, the rotary notion of the piston

causes no change | u I A j.nd .and ag,,a t nl
ge hAyYALUNE ucﬁéﬂl%lﬂ@ NBEyiRRd asy: lwergﬁgiy £pe YubPEcant

bl ocki ng or uncovering~of o et conduits is contr e rotary
noti on. Thuspuhpedotlay ytiei yeistom s stto boe odiditinidbutadd tdeopestaon hnera

ndependent | 555 101 o | AECARACRT ARFRE NG AT L1 Dh. T o BanabeC ARECEY

means of sepaleatiee]dri ve devices, or by a comnbined drive device that is

capabl e 050 gener atcihggrabc({[er}iazerdmfrgytggg % disgrrl).l:,glqercrleegticgotiisonprovided for
monitoring the motion of the piston.

In another aspect, there is provided a method for the
lubrication of 1lubricating stations, wherein lubricant is
pumped discontinuously by a lubrication device, to the

25 1lubricating stations via respective lines and, for lubricant
supply to one or wore lubricating stations, the lubrication
device is operated to incrementally apply pressure to the
applicable line or lines so that the pressure in the line or
lines fluctuates over time.

30 In the lubricating device of the invention, a
distributor device is provided with which lubricant

furnished by a pump is diverted to selected lines and can



15 For rotating the piston, a stepping notor is preferably used, which
generates a desired rotary. positioning notion. Rotary positions to be taken

for selecting an outlet conduit and thus for actig¥akidddGofad # juR&bbHY
e

station are sinple to attain with a steppi ng notor. wever,
di spl acenent notion of the 20 piston can be derived fromthis stepping
notor as well. To that end, the piston is preferably connected to the

st eppi ng notor or other kind of control.p@tor via a coupling, which
initially allows a set or adjustable rotary play, and the relative rotation
within the rotary play is converted by a gear nmeans 25 into the desired

| i near noti T r | e of ar l.ay .can be_uiilized t
generate a ﬁhnsearg%m(?%(f;{n\ye ogt ﬁtaot 8%28#%% pl?{ls r&ncyaltsln@r e?ié?gb?QstonnggFed
to a | ocki miishewilme; omhilehi keemsd t biee pbahpndeoncet akabkenbinagbihtar yner
selected rotary positions, but 30 w thout blocking its axial displacenent.
By way of € ie, tAPBINGRR; AedE¥SEEIPEROBedrYiRRd2BY BhPoBKRIMRg ARMAER,

whi ch can bg, s oyght, iint f Qfeffgxt Wi ckl ek Thi s
is preferably doﬁer&tg;trrengan]g&gf 9§£58i table ra ?)ally rrs‘tolth?%lrérgf&é%gg??i f:cgtei on
as at: 95| uhebRDoBt ing hedé¢viké ng nmeftber | tfioygdmistance byt heeadsibafi ca tpokgl
magnet. |f Q\?i is(t:on ki)s hel d. i p, a, manner. fi xed agai nst relative rotation,
then a rotatton-of “the %t%b’ﬁ?%bgjr‘r%?o?s Whin the context of the rotary play
of the coupling Teyi peémps deesskblie. chtw i «di Y acepestodeyige hEdNBWs a
preferably forned by a gear, which converts this relative rotation between
t he piston Ehﬁt?’ﬂetg%?atlér afediled FitElacrPReS 1Rofi Y ldndere pilQdsthah an

especial |y gurablge SyTRISTOQANEN; st} LOFKE DT ¥hgel D @b RS, a

rat chet wheel. The | ocking el'enent then 10 acts as a pawl, whi'ch allows a
rot ati od0of Thae dydékideg wirek| the pistbacted diksrtémpodited pawe cxmtaialo be
rel easabl e,

| acki ng wheBt ShRhERe Ahdmal it ohfe SHERCAR 4P BSAbaR val T DR s el

operation oththeyllubtegatindg ide\wresr iWdd windly dorimerol fgekd @ctamidwitss of
the lifting magnet .used by way of exanple, for releasing and | ocking the

paw. Even i FisPnpMéichnegsditdiode 15Mtisng gnt e &t uHFPAIFS rdkeste

long servi ceyhiheROSHP! £ s JNEARAT CPRe b?iEQBHE@aQy Heg Advrierde el epgnt s
meshing 20 with one another. The pitch of the thread of the threaded
el emrent sl5i s jdickensi 6aed swihht hat bleaste rasleat iopatredat cordBétwebhathels
pi ston and the caontrol_ notoy, within_th ont f & %gr YoRin&he
coupl i ng de\?lmgjé),dlgr(‘?e Jcrbnﬁ}lg{]eapiwsaf%ntrsl F okRe isgﬁtetfg)cluet 2%?{ e %(l)g%gnoca?l&be
nmoved back T fiest Bibyods ridd atangdeheormughtol inodorcdiociaedcandvitth at
reverse. As needed, still other devices can serve as the gf]gr rre(lgné. Far
i nstance, i LSS} B expldFBRt OBbLBFoFPREVAEaftdA Ve Swhi cht eNEBYES! a
reci procati %&ﬂgg{d'dé?&rpé the B ShOmdIRRAYE Okathornak e rebat yolr bvaduita
single speciftie irection. 30 Such a camdrive can be forned by an
undul at iy armullee grobebedr dnitdeddimalldenssl [width & bRERralhtwhPEh OYftdble a
radially extending pin g Prong fiNS.oJaLYENaRY the CORIN BBhALits are
disposed such that the work chamber, defined by the piston
and the cylinder, communicates with whichever has been
selected, over the entire stroke of the piston. In this
25 way, all the oil volume positively displaced by the piston
can be pumped into the outlet conduit. The piston pump

embodied in this way is both a pump device and distributor

device at one and the same time.



Specification as at: 9 tune 2003 5 The gear t'’hat generates the |inear
notion is preferably prestressed. This can for instance be acconplished by

means of a nagnet that keeps flanks of the gear g@%ymgkyQQaggggmpmﬁxpnother
in contact with one another. This is advantageous particularlTy wth a

view to correct nmetering of the lubricant. If the drive reverses its rotary
direction, for instance to change froma forward piston stroke to a reverse

pi ston stroke, then the turning points are precisely defined, and incorrect
metering i s avoilded. pline dlaviste canduitse | déasii ngbotibrofdathiececytanddre and

one inl it,.are each_preferably.provid 1t h . chec ves. punp
devi cectghlrf%%%% estc(gtllo i ?ﬁgﬂg f%eﬁflhceer (t::g‘ﬁt%r O?Pfrjr%cz\g%]és. éﬂlee % é%k@él v%gc‘?are
pr ef er @blsylacementti cofalbhes, ptotdr ol | ethiby thepdatbacant insdt jpsresssr ea

applied.. No_other _valve contral arr.angenent s _are .needed. For nonitoring
properpgﬁ?ﬁ&%(ﬂPEﬁOThesPugiﬁgét%ﬁﬁ g&&PgQFeQeQEn§§P“H%V QEMP hdt RiEtRcts
and norirtiefes t et meci Prasdddigen®inoti ol ddeurd Stione Codt ey atyiaindagepus. |t
may suffice to nonitor whether the %Lston attains a certain stroke or not.

For 20 {hfsPAfdeR i[RUSHE NRoFERGEnd "cSREUNE #8 SR8pF¥IIRRST t nePPi 2Foh i s
unabl e A IHTP Yy | & | BaBEKE A0 oirNivth RGNy &I dit BOE OF shhaed tvs bl ecked.

It fails to reach the switching point of the sensor device, and the sensor
devi ce CRatetasl edhi BY afiBet gofarof Mathionf f eEhed FBEhitedarys Fegs dt®sd of

t he sp%pﬂéﬂﬁﬂpédlgndeiv%be P AeViLe Rd i shribyor, dexhegs,in ahkached
| ines, and regardl ess of how many |ubricating stations are connected, it is
ekbedi HINFGHY tand pinit Praesurean ¢ redh Reeefdercited indepeadantly,

| ubri caty ngopYL SRS dhfd ASLEPR NG MPHET Histdfed tenfLi ¥nt he PYdRe bYs 30

f Is
i ndi vi dual steps cannbe converted into ﬁ?cropunplng pul ses, whose train
fornms d\eajby i ¢ht fepapateedrivie davieeal sobebveancprbinpdudrifec A6FaREI ng

pul ses exped] i L u pecificatiqn. as:at, 2003
b that {hes prosstrant s Pheorineacandsonst ar oo Beron f ostrr T Sval Ue.
The ni MEhPPressure is preferably somewhat |ess than the requisite
injection pressure for the connected nozzles. It suffices to keep any
resilience (elasticity) of the lines 5 under initial stress. This nakes it

pbSsi bl e eithéMQ(rq@ﬁmﬁn@spbeiaﬁbyosnablsqaapﬁhgimstoﬁ ligbmiredmrabdy t o
Erbodi ERre of et WRREFTREr (TS cebRaruche SRERT BT e ton.
Enbodi nRotargfpdfithens nvertie drakere fohowrlentihg adnasmbbet conduit and
thus for activating a lubricating station are simple to attain
with a stepping motor. However, the displacement motion of the
20 piston can be derived from this stepping motor as well. To that
end, the piston is preferably connected to the stepping motor or
other kind of control motor via a coupling, which initially
allows a set or adjustable rotary play, and the relative
rotation within the rotary play is converted by a gear means
25 into the desired linear motion.

The rotary angle of the rotary play can be utilized to
generate a linear motion. To that end, the piston is preferably
connected to a locking device, which keeps the piston
nonrotatable in arbitrary or selected rotary positions, but

30 without blocking its axial displacement. By way of example,
this locking device can be formed by a locking wheel, which can
be brought into and out of engagement with a locking member.

This is preferably done by means of a suitable radial motion of



Specification as at: 9 tune 2003 7 Fig. 1 shows the lubricating device in a
schemati c perspective view, Fi.g. 2 shows the lubricating device of Fig. 1,
in a sectional view of a detail and on a differepdecBicaid asat:Bijgne 203s a
hori zontal section through a punping and control device belonging to the

| ubricating device; Fig. 4 is a horizo#atal section through a drive device
bel onging to the lubricating device of Fig. 2; Fig. 5is a plan view of a
| ocki ngrnbeehcRehgnEimget 0 88 Qs dLhve BeEm LloFidpl Hagmek.iS18
hori zontal section throu h'a coup?lng device belonging to the drive device
of Fig.the pigton &poela punp mawviee, figdragirigato Hiyisr ire&aitdgndevi ce
O oy U ERen"e! DoRRCA3A0GEALRY COUBLLAG AV G, Bt rd Tt SOl Al d 0l
wheel , and a threaded elenen or-generating a l'itnear motion; Fig. 8 1s a
graph sholWiamy t péagourcsfe duer tcompbinghedéwnjieeti ba ppessdbdeof thdhsi |

. QW i_nj. i I d,th i .
npact| ShSbaoRhEnS0 elEes S MG AN e 7 R K Bp

enbodi mephvet-ta | ticks ngedetiive Wrdbatidnckietyesheethenipdditedh asnd rdtechet
and Fig. schematic plan_view

%Oti S % 3 a%.a fu%tgﬁr rmdi:fi ed enbodi rent of a
| ocki ngT@&FEE WFVRCE FOERI Ag TWRERE BRbSANedLakPsPLS R chet .
Specification as at' 9 lune 2003 8 In Fig. 1, a lubricating device 1 is
shown, whi ch includes a suppl ontainer 2, for | ubricant, such as oil. A
di stri but or and* W%ﬂﬁql@%g Cf‘%ﬁaé?]teed s!lﬁ"chlec P‘F‘é‘d%l?bﬁ?%}‘tc'o_n'i%‘? ?C]_?”é?\d
di spensemeRnedet eode@dpalst aoRstehekURhbeaNt dhepPISERiRGNEDEAedt i@ tO a
group 4 of lubricant lines 5a through 51 that |ead ama¥ fromit. .

10 acts as a pawl, which allows a rotation of the locking wheel in

a selected direction. The pawl can also be releasable, for

instance by a lifting magnet, to allow rotation of the locking

wheel in the other direction. Such an arrangement allows normal
operation of the lubricating device with only a very few
15 actuations of the lifting magnet, used by way of example, for
releasing and locking the paw. Even if simple, inexpensive

lifting magnets are used, this makes a long service life
possible.

The gear can be formed by two threaded elements meshing

20 with one another. The pitch of the thread of the threaded
elements is dimensioned such that by the relative rotation
between the piston and the control motor, within the context of

the rotary play of the coupling device, one complete piston
stroke is executed. The piston can be moved back and forth by

25 rotating the control motor forward and in reverse.

As needed, still other devices can serve as the gear
neans. For instance, it may be expedient to provide a cam
drive, which enables a reciprocating motion of the piston upon
rotation of the rotary drive in a single specified direction.

30 Such a cam drive can be formed by an undulating annular groove
provided in the wall of a bush, in which groove a radially

extending pin or prong runs, driven by the control motor.



The punmp and distributor unit 3 schematically shown in Fig. 1 is shown
separately in Fig. 2. A piston punp 7, which is both a punp device 7a and a
di stributor device 7b sinultaneously 10 is used §gifipatigdl 2@t dNdneaddozcat i ng
the lubricant. The piston r punp 7, as seen particularly fromFigs. 3 and
7, includes a cylinder body 8 with a cylindrical through bore 9. The
t hrough bore 9 is enbodied on its lower end in terns of Figs. 2 and 7 as a
st epped bore, c i a ti i . i , This
portion ser veggfgoagggezt\f}gQa%gﬁggﬁ&\%l \;g{gllzﬁn%aogsg&%%@@g%%%ﬁ%ﬁ%@g%r ewed
for i nprasteeassed.a doisespondionginkteadei het hecpopiishedObyTheawal 98 body
14 is prayi i a oug ui or cel,\vi.ng. a; yal o] e
menber %1?-{&%2%1; \kllmetggtofﬁeg?esuvg}ggﬂgo c)E:fl é@[ﬁ% egﬁérgrbgerhal Sbgll%?s\bfaosvc\é/ar%f{% he
i nner crartherr, def iceddnt t kethhraughahothe®, of Thhe dyd | adeanbadygo8s | f
needed, _a .spri.n not. .shown,. can_brace the val ve, cl osurg ne [.agajnst a
U ve. Rah B IG E T HG e- Doty 19CE THECYEH 0% Bhabn 4L EEAER0F ded
\(/vilt7 h ?71pﬂ ultzl_aéi Td%*i@fe m;}p@dfr}@isé?é ?gsgsr&t?ary'dndih@%pi@ﬁ;antfo?xaﬂmltgadé’e otot Eemh
a- . Fig. , ich are g i sposed in the sanme plan to which the
t hr oungJI'tﬂﬂqae 9f1?35“‘ Feripatd TIPS Loph & tradiealt on br 5?"??&91?132?8 GFEnged at
equal afngar athepasirddshg IEURONE apet hgkcivlilhe ddve riRgci agdbehweerethe
radi al bore 171 and the radial bore 17a is sonewhat 30 greater than the
ot her WRRE M FDr ks spEridRE- anong the radial bores 17a through 171. Check
val ves, not identified by ' reference nuneral, are inserted into the radial
bores 17 (the Specification as at: 9 tune 2003 9 reference nuneral

we hout a | et Tde Y IeG pnduidisantradigunl oyt fof Bhe EHélpdgraRrFores 17a

- throughidydy, caAdul BesgeCheth YRl JEST A1 PVhRotiakd TLew bhekRe vaadiedl,
direction outward, that is, fromthe db ™9 outward through the outlet
condui t Ther peBPhyleyiaee Fizperakes dadiwiithsorte GUrther feRtERdk MEFHST. The

|UbriCa@ﬁel&H§§k5@aigégygpe5&&%%@gﬁ§£€@%% 4 101 d hes gid eteoil Mas ang ) ead

to the lubricating stations \ es can be provided as needed
al so onthA aHd iFratie alespeesisurel | appbhed hr oulip BEhegnovalveomaHeol

digtribytor deyLfesl b, .l i ch case only connection nipples are screwed
into the raagaﬁégofegr%7éeiagﬁgton 21 is inserted into the through bore 9,

and its outer dianeter substantially matches the inside dianeter of the

t hr ough bore t. D ' N ' : | eabl y
and r ot at abl y&rnﬁ%ﬁé%rlg@gh%ﬁ%:‘% g?%%?l@é Eogﬁg%gghgﬁﬁ%%t%ﬁ%d%ﬁ%%ﬁ bore
def i nesaa swrdoxhdabére2Xhrad] atletekby st igght | ot Ftgrs 2)theA vegimredating
cylindrical jacket,face,23, the piston, 21 also has a.su ialdy pLane
end fac}enggi.olnA Olé%n,%l}%l Sb?ggl\}ec 5 epxet ean%‘éa%@aeie?\g%‘ ] aéi’e?ﬂ%ﬁggée‘%%le%? n‘%uglng 20
at the owditacewBdihparthé gbidioon hetteeitera adrtadth cftrotke prstioh. ThHer

| gngt h he cont.rol draove .25 .is preferahly. equal to.or _so ater
R SR ar I Sl i M S e o SOPRENBL S86RE &
t hi s poiist isabépr esentpethbyaaydakiter dame iimtlei gth2s 25oridhel pi stoh 2§
reaches _t op dead .cent.er ,27.with its, end face 24 en_the wor h er:22 is
smal | estaﬁcc(%rrdﬁﬁlg&tyhé)rl%eéjs', ilﬂztéﬁ"lrés of® F’f%ﬁlc ,%m%eﬁwf %h[l)flét é%gg? :E)g in

i ts bot tWrmamessnguosiddvdice, and the sensor device detects this and turns

off the affected machine.

25 Regardless of the specific design of the pump device and
distributor devices in attached lines, and regardless of how
many lubricating stations are connected, it is expedient for the
pump pressure to be modulated during individual 1lubricating
pulses. If a stepping motor is used to drive the pump, its

30 individual steps can be converted into micropumping pulses,
whose train forms a lubricating pulse. The intervals between

individual micropumping pulses are expediently dimensioned such



The control groove 25, as Fig. 3 shows, is relatively 30 narrow and extends
inthe circunferential direction along the jacket face 23 over a

circunferential region that is Speci fication asperfficatntdd 36 93032008
approximately equivalent to the dianmeter of the radial bores 17 at the wall

of the through bore 9. The depth of th& control groove 25 is dinensioned
such that the flow resistance in the control groove 25 is not substantially
greate an.in e adj al _bor 17. jt n ot rudj.n it he
cyli ndépgg'l grlrlgntérge,sgﬁ#ee plhgt 8&82§iin§sm%%§eﬁ?tﬁ (gr‘g}én%gg %’Jo% gﬁfql% and
pi nnedltimiitt vigpiue .30)Dhel el roonue girersuny fi2D et erdtadd ¢ restled Viesa
furthe% pi n gl to an a tuatiqg rod 32 that ggad% to_a drivedlo devi ce- 33.
The act 88t FfSr bHTES T 5€ BTt ERP iF SETHTh P Tf FREJCAGAPHEES ra7 4t 5
rotati g antEsidddll yoi Rebbe ady atesh YH{dON (¢ Dadt LOUPY) NG thalfe 3dinadi ch
has two rjbs 35 and 36 extendiggéaxially and di sposed parallel to and

spaced "R5&Tt ¥HdmdhneS Bitther . TBEPuBEkephdde ROSFIL G (fddle 3740 3ehee
fornmed,esticGhlly canabe LQMARCUd Al hypirAckhd, &r The ldritg fiaef 34
bel ongs to a coupling device 39, whose other coupling half 40 is formed by
a radi AWFHiFali g iRIQFSF a shaft 41. This pin with both ends engages the
w ndows 37, 38, and after each execution of a certain rotary play, here 20
defined at 90, it can cone into contact with one flank of each of the ribs
35, 36. The shafFuathatrsslaiad ls bash dyanimgsieusancecdeents o §he7 and
establi§ﬁg§ﬁ c ect Lo e, kadi LA+ 4 S ' LS
outside wt ﬁ%ﬁ%ﬁ$€§dg%ée$%%€%%94ﬁf &h?éngéﬂghgég e%'elgﬁgﬁ?gﬁggeg ggle
t¥9 ead Wie hinngntpdre axe nshown simpitledh dwawtinensi oned such that over 90 of
the circunference of the threaded el ement 44, a distance is traversed in
the axial direction that corresponds to the conplete piston stroke of the
pi ston 21. 30 During operation, the threaded elenent 44 is in conmunication
with a threaded el enent 45, which is seen in Fig. Specification as at: 9
tune 2003 11 5 and is enbodied in an annular elenent or portion that is
supported by the ribs 35, 36 of the coupling half 34. Thus when the rotary
play of the coupling 39 is executed, the coupling half 34 changes its axi al
position relative to the coupling half 5 40.



The portion of the coupling half 34 provided Wth the fenmal e thread
(threaded el enent 45) is enbodied, on its outside, as a |ocking wheel 46.

Thi's locking wheel has axially extending teeth A4g,RfficRRIN Q%}:WBLEL ¥003
trapezoi dal cross section, which serve 10 to |ock the coupling half 34 in a
manner fixed against relative r rotation but axially displaceably. This can
be seen fromFig. 4. Alocking bar 48 is displaceably supported radially to
the | ocking wheel 446.; thaol,ckifg Pab, #8a15nR" eRLi€3Se, by a;SpapL €8st on
spring 49 toward its radially outer position; in 15 which it Is not In
engage RETSPAGH Wehe&/ Jledtki ng wheel 46. A lifting magnet 51 serves with its
armature 52, via a corresponding rod 53, to but the | ocking bar 48 into
engagenment with the | ocking wheel 46, so that the rotation of the | ocking
wheel is bl ockddid.n di sbrwse Yhesi lwonscapenyf idedilee tdfe Tiégt h120 4UY. aThese

wheel s bl ockdddn 2i sbo 3 th120 147. aThese
he. comts o SV b Ytk TEhIE il h A A <Gab Yo B aai al bores 17

Accordingly, 13 interstices between teeth are present, 12 of which
cggrespond to Hpe po itionslgf t he rqﬁial pres %7, agd the 13th of i ch

25 corresponds €& the F8r er* IR 3 L eSBEE 1R N LRR8UH di% PHE H89 1#1%and
17a. Theostzel adetiee ihd Bosginescdetieanbeeldt iy rRapeds to the size of

t he spacings of the radial bores 17. The coupling half 40 is connected in a
manner fixed against relative rotation to the shaft 41, which forns the
power 30 takeoffigshaf ti®f aanst-e@RBhREl MRt i tHYSudPLHr dkgver dertied
coaxially to the actuating rod 32 and i s supported by a correspondi ng nount
56. ThTRRII%S, tonthe }@D@%ﬁ}% d8viRg t?%l%l%'ar%"s, al so carries the
lifting magnet 51 and has a  Specification as at: 9 tune 2003 12 tubul ar,
tapering extension 57, which is disposed coaxially to_ the aqtuatin% rod 32
and carries thed puldmplurd PR Yiaws qiderd ockdd demieeth ded onginga doq the
fiange- i keecedbensbo8rS5FigONgwWhi ch the lubricant Iines 5 can be retained
and whi ch noreover has a % m croporous sieve 59. This sieve is enbodied in
cup-1like shape and encl oses the | ower end of the extension 57. The
|ubricant flowigg 10 it M8t hehYe sketTus!t tAceALal ROIL RASSd Mardte t he
m croporous sieve 59 and is thus filtered. On its side toward the actuating
rod 32, behengdngl fagthal firive3devicprofi Beéd-with a hub 60, which has a male
thread 61. On the hub 60, an annular, axially polarized pernmanent nagnet

62, shown separately in Fig. 7, is retained with the aid of a nut 63, for
whi ch nut the Figl.e 7t thheats 61 pusn wlestided. Ryl onssmy dfo e ragmet¢ating| d,

t he per net: 62 ne S f - t e - eaded

cl aront C31LE cofaghiint S thotho Fhr daT o AiThost ey TRPL ES Ve
pAdvent agsogiadésdr ddckdng wbeedn bndt hethreaded ehenembvefcul geoheradbingt ary
directign e i,ng notor 55; the gear is forned by the threaded
eIenent%4&93ﬁéqiﬁgﬁﬁgﬁﬁle thread 45 and serves to convert a 20 rotary
notion into a linear notion. The actuating rod 32 is supported on the

extension 57 | bush .65, j i i S adj t nnect kn uf f
29 in a.corresg%h ing 6%rf¥?$%ﬁnbf§?ﬁ%ﬁ§£tgﬁgigﬁﬁggg fﬁ%ﬁbﬁgﬁﬂ§55£|?8§5
both a Aot@ckignd pressind obt itbe ofilt heteeduaflogingdt2s B2, ikjection
foni t or 'r{bgzzt%g,éﬁ’&s' s o %Q:Or%aﬁ]g)rﬁt%%t %Q;?c%t etilngl SRS ndY1d nstance a

Hal | sensor I Spose sidée e extension " dadj acent to
t he permanent magnet 62; it detects the position of the pernmanent magnet 62

30 disti j sh t h ' W i
angh 30, 0 st nop ghes, pet uoanyehy Leash CLIAObE, AOE, HOLEr Shgelig A
posi ti oK enslarcléihgraleiscgpmavitded liorkilmgy wihalall teypnboklied as a ratchet;

and

Fig. 10 is a schematic plan view of a further modified
embodiment of a locking device with a locking wheel embodied as
25 a ratchet.



Specification as at: 9 tune 2003 13 the transverse pin 42, in order to
detect the position of this pi.n. Both the Hall sensors as well as the

stepping notor 55 and the lifting magnet 51 are ghlifeapneched Jime Fogontro
device, which controls the lubricating device 1 as follows: 5 For

descri bing proper operation, it will bg assunmed that the piston 21 is
initially in the position shown in Fig. 3, and the |ocking bar 48, as a
consequence of trlggerln%-of the pull magnet 51, is in engagement with the
| ocki ng wheeln4B1¢ Fily. a)lubpicatdnchdexd cef 1t he shewadedh&fenbpEludess a
right- %@%@%%l%OCBRE%§ﬁertBenféfm1$§f¥ﬁﬂﬁ53'Eﬁdﬂ'a%501§t | gagistfitdeor
transverse pin 42 i s not int p05|t|on represented by ﬁeavy 1 nes in
Fig. 6, aan IWUVP ronated i hsstoheatedy it the swapdyercsatpiines2 4 sapilvot ed
cl ockwi § ﬁﬁﬂ¥ i ed

l i nes in #é?%ééﬁ* oﬁa¥ﬁgl %58§n1h§5€8§ : QE ngﬁgFgggggéﬁg this
cdur se,t:tnt% a}@ ad | grouged elfertmbiridénit f]lmdshesacdlmtamgl hal f tB4t i hette

axi al q; %f 4,00 |q:such a way that the piston 21 executes one conplete

i nt ake o “MHe" wor k chamber 22 becones | arger, and lubricant, such as
oil, flows into the work chanber 22 via the iniet valve 12. 20 The | ocki ng
wheel 46 is held in a manner, fix ai nst, rel ative rotat £n. t the | atest
when the transvefs8YBPn EQIQﬁﬁ§ﬁﬂ$ 4 At ne FrRERa lc%% Y RB°¥Pepfi ng
nmot or 5Bigl apsis sﬂmnp@bbaﬁage@g bd Fsghow, deexsidtesh pulh &5 @hiesuli the
Iockinq?wgsel 46 i s, rel eased. The st eppi g not or 55, %QIQh t|| no 25 has
served PR b AR, A8YESH d@arPHg2 ndt § o et e heis GH T 2 £ ns the

now fregsyusetiatakl eum@tkignGndesl 1 déa oivarehdy1epeitaeth. ItRet msrtro@pess
the transverse pin 42 carries the ribs 35, 36 and_thus the ¢ou Ilng hal f 34
n

“al ong WWERPi 'y Bt EBRRr BRI§AGHYETIS ﬁ?xﬁher%i mevédd nfo ¢BFAEFABENG with
the 30 é?giﬁaeﬁ%gdgﬂ@- w@l@eatéﬂ'ﬁlrp&_siéépntﬂﬁ)dgfﬁm ¢ he 1id |tHfQ-:gﬁﬁ{ o1
0

is triggered again and as a result presses. the cki ng_bar 48 |n o t he
correspBRBFNY THt eRReFERd 1t viden Lowernepe LRetPHRERI P @h%%t A4@NRs! £

result, at rytseﬂpwlﬁgréhe%da%s@cgtamlsn onSPgeitieat ion ag atric ey 2003
14 retalned in a manner fixed against relative rotation. For dispensing a

déSi reddpareten-of Thubsi panties tIprvashrieakecring 5, cbﬁ@ksﬁféaaengl%tor
55 is ncawog@ egf{rsdb&ﬁgni@rlscls%&'@we%ﬁ 5&6&%%3119& § RBo Sk 280 Of e 4550 M Aglows

37, 28, the rotar tionis limted here to a one-quarter rotation. If

t he steﬁbrﬁgdnéﬂoﬁh35pp¢§vensé§ this course, this rotary notion is
converted, by interaction of the threaded el enent 44 with the fenmal e thread
45, into an axial notion of the coupling half 34 that is oriented downward,
in terms of Flﬁhezvawwa bhdy104adisumrion) degd WBth thetlpraian eandsiwoled,

Wi LNOUL €601 LIAGus ncopuatl LhoLligedhigaLhonsol bhs hongdspd:genterve!.

The positively I'S correspondingly dispensed at the |ubricant
| i29e 5aclpsare msembeneéa pointhe tomwairde theurigmery aihamber + odpinedvey¥sed.

The SteF%F?lengtHPIuQéhES% }ae{‘eé' S%fbett]f ?&Q&?\%%rbeéc% 'et hag rexgaided a

one-quarter rotat sSer quan oi | hen correspondlngly
d|spens@@ergaanaﬁnﬁhOWHdrﬂ&ﬂnhnaqengh@fV@ﬂQEOCﬂO§urE|@ﬁ@bﬁé peadnspensed

is attainal)e seat embodied on the valve body 14.

The valve body 14 is provided with a plurality of radial

25 bores 17, in the present example 12 of them (17a-171; Fig. 3),
which are all disposed in the same plane 18 to which the through

bore 9 is perpendicular. The radial bores 17a-171 are disposed

at equal angular spacings from one another,while the spacing
between the radial bore 171 and the radial bore 1l7a is somewhat

30 greater than the otherwise uniform spacings among the radial
bores 17a through 171. Check wvalves, not identified by

reference numeral, are inserted into the radial bores 17 (the



Once the downward notion of the piston 21 has' ended, the stepping notor 55
is actuated cl ockwi se agai.n, until the 20 transverse pin 42 again neets the

ribs 35, 36. The pull magnet 51 is now rel eased,s%gqicgtzﬁonaasragswhﬁe B
conpression spring 49 noves the | ocking bar 48 radially outward an

rel eases the | ocking wheel 46. The stepping notor can now rotate onward by
one tooth (or as needed a plurality of teeth), carrying the 25 coupling

hal f 34 d thus the pi,ston.,21 by rotation ng. with it, in order,1o0
appr oafﬁ?%@%@xtnq“t%%ltéfﬁ ‘btbsai‘tf%ﬂterF&ngﬁ%‘%%el, th a%%%t?%‘fajg]:%ove 25
is nowfradeald adiencraéiadt botdee remh akhbeughl7nl)Theapdoaessedesitetbed in

conjuncti,on with the radi.a ore . 17a now hegins. over again, As descrjbed,
221 I H Ao AUH CIovt i The ApBrakchbaoEhi ScRRbLRER: BBt hus

all thed ubfigmanthd i@es9 SocaRabe sHPPhyRItEEPafitl et ycohdhi sUEdaRbe Portions
of oil. ' Specification as at: 9 tune 2003 15 The dispensing of an oil
potti orF T SR YIS i i e T Hion PWs 1Y heckaedd By Fig. 8: the
injection pressure p built up by the punp device 7a is nodulated within a
lubricating interval tl t2. To that end, the stepping notor 55 is triggered
5 and noved i ncrentwpricyntsdinpat Sehé&hgoyobn 511 are |¢enssleedrobedthe

| nor eR@ S - yd v EaCn@l 1608 B! Ehel PALEDEaPRRL 0GRt LORS Pr C2ALT BnB AN
drop sonmewhat below a pressure Iimt value pl. The connected nozzles begin
to injecalyest marmpr dssupsoriidet va$uagsded f allse peessam e arshnwfi | §hér ops

bel ow hlapdatiibe {81 10, IaSLANECSE O BuaPIEINA) {iBSfleetabiitiondien the

nozzles inject Intermtten e i ncom ng ow vl to the nozzles

fl@ct uafles &8 whiebukasendndyeconhretian aipphseqeercecokwete intastthei ty of
_the lingsy;dne,ppzz! €5 inject the oil streamv2 droplet by droplet in the
form of M Cf og}ﬂ?séé, i’lsb that the oil stream 15 between individual droplets,
because of the brief pressure drops, is zero. In this way, even small oil

guantities ca i S sed. aver al_qng tine in.the injecti Sty eam
using rel ati v§1 %(ilsgcroélgejnlogiz elsnsteﬁ%tepd;rlé&ﬁot%qﬁ Ig‘glrf/D %(1)1 bec%oerrg’.staé%;el E{Jp .
20 Whenother| dbamedtrngubdstantidliy patchesd otloperad ide, diemdtiery aof the punp

devi ce may,initially be negded. ., Tq that end, .the piston,2l is .rotated
into a ggﬁfﬁuéa Bﬁoslieti h, 5% ﬁﬁ?gh"‘fhtlg‘ecoif??‘?oPlGIt(%IVePSZSSSSitﬁéi szla\lc/)\n“?% a
radi al Haseliédabhgt asdopetdtabiliye ont e 8hdoughwWhade n@,cheétk akdwe i s
di sposed. 25, One or re conplete piston strokes now cause the expulsion of
air and%fjﬁgiﬂelrl iHbtgF &h% g&?‘fﬁu\%’l uﬁ@rﬁi t#%rl?e.s Prop&PT pe?gﬂ{‘%ﬁgca éthen
B tere e Tackimg mheek 46 1S ambad 60 a5 o ratchat. 30 whosl - The-Tocki
: re the |l ocking whee is e i ed as .a ratchet eel . ocki ng
bar 48 (F8SEIot ddiaPLe (PR 2L THEO MAGS | RTINS RIF1G | Sybriafe pul
magnet e@ach hi aBnthell @ekovg adhesitAhid ovied RBel HEexed eawa| doedheningki ng

bar 48 Ié% springl oaded toward the ] ocking wheel 46, It enabl %\g atrogﬁltl on
of?0 Spédi fHR&t i as2Ge: 2t unRFbERt tO the center axis of the

piston. The length of the control groove 25 is preferably equal
to or somewhat greater than the spacing of the plane 18 from a
"top" dead center 27 of the piston; this point is represented by
a dashed line in Fig. 2.

25 The piston 21 reaches top dead center 27 with its end face
24 when the work chamber 22 is smallest, or in other words, in
terms of Fig. 2, when the piston 21 is in its bottommost

position.

The control groove 25, as Fig. 3 shows, is relatively
30 narrow and extends in the circumferential direction along the

jacket face 23 over a circumferential region that is



16 the ratchet wheel 46 in the clockw se direction (arrow 70) for rotating
the piston 21 and thus actuati.ng the distributor. In the opposite direction

(arrow 71), however, any rotation is blocked, sosddagitatidis RN EM3Er at i on
can be performed. It is 5 now necessary to actuate the lifting magnet 51
only in a very few exceptional cases. # further nodified enbodi ment is
shown in Fig. 10. The toothing of the | ocking wheel 46 has teeth 47 with a

relatively 10 slight flank gltch The | ocking bar 48 is enbodied as a
radlalI?Ppégﬁlméhﬁlbaﬁﬂulqﬁ epbnte othefdianevan &y Thet iredicl br&esi difon 21

[ thi sagmedi GRiYy |r eEheCtadolnt Bakl e SUARD AG,ER! 95 Bhe @ate. e Pl ay

of the coupling device 39 has n traversed, overcomes the tent nonent
of the g@@mfﬁg25ar1515hbl}erraﬁtcatadngsmloctklmtsetm tbovit cesliletRucsein| fhe

ubr ! caLbho v d el 3ol pralily alduhid eatinogstatlonsyaenes! bl for

suppl yi ng lTubric kn|t I ng machines 7a’1's provi t hat
acts at rbheadabereismd7as di stributor device 7b. To that end, the punp and
20 distributor unit 7 has a piston 25, which is provided with a control
groove 25. The correspondi ng punp cylinder has one inlet and a plurality of
outl ets that arre iﬁ§térid)quitmmrnq heutcyd f nded onal inddlepelnshiarg: o) vthiech of
t he outlet% cont rol ve 25 of the |ston gl IS de .,to cpinci

with, pohdiH riati ighReat 8ﬂ FUflerdcd pﬁ%?%ﬁuﬁﬁ’db ice 7

is thus (@tmt heosarre Thee cdndheiibRUt Qi f flevioceis a$|@©c'é¢maé¢@éu as-lat a9
| une 2003 7 Clajnms;, 1. Alubricating device for a plur

| ubri catflur‘Fd: atP s 31i Fpa1 i eaFartiny Eagplid nﬂ‘a}ﬁjb}?%‘g %9 o drive

plig al i taevafcd W catidn G it iRs rba 32kakt EbAfeABERI DR, ahaammgr afiwé@
~device (7a), for punping lubricant, the E nE devi ce haV|ng glston
suppor t PN 1P @t cofatyonn aadogpiLaddy ¢8) thanaxiplnairegtion &)

distribuy orodgyisg GA: Hy, Wahebnt B d Ubkd C@mbspwegnay 361ee9téﬁ@ﬂn<§21)
is to be distributed to one or nore_lines (5) a group (4) of lines (5)

| eadi ng 3R ¥Y omPGh e HFR2F$BuParaddeilcdq 7Bnd m efP2EH ifFAhaPRehe

pi ston (Zldther Proyé egdem thed® ?ib&eaﬁin§6Wb09ﬂtr9§ £p8débinédp) whoBRNI N
onto its jacket face (23), for control ] fTow of the [ubricant into the

onkS or AR B¢ neeey Qar?lc‘#l%\{ﬂb\hléhtﬁlr@- vice as clainmed in claim1,

The coupling half 34 belongs to a coupling device 39,

whose other coupling half 40 is formed by a radial pin 42 driven

by a shaft 41. This pin with both ends engages the windows 37,

38, and after each execution of a certain rotary play, here

20 defined at 90°, it can come into contact with one flank of each
of the ribs 35, 36.

The shaft 41 also has a bush 43, which can be seen from

Fig. 7 and establishes the connection to the radial pin 42 and

is provided on its outside with a threaded element 44. This

25 threaded element has a male thread with multiple turns. Its

pitch is dimensioned such that over 90° of the circumference of

the threaded element 44, a distance is traversed in the axial

direction that corresponds to the complete piston stroke of the
piston 21.

30 During operation, the threaded element 44 is in

communication with a threaded element 45, which is seen in Fig.



20 characterised in that the distributor device (7b) is part of the punp
device (7a). 3. The lubricating device of claim1, characterized in that

the cylinder (8) has a plurality of outlet condugjsifdtidnlalat: 93ukepERd to
register with the at |east one conduit (25), such that supply of lubricant
through the plurality of outlet conduills (27) is controlled by the piston
(21). 4. The lubricating device of claim3, characterized 30 in that the

c Ilnd r has a c i ndri,cal cylinder wal and that the outlet condU|ts
FERRRIPE £ W85 R G bR e A S SR g e P8 S8 e e 0

9~l une AP rt by the kubki galipg devie @fugdlidigmhald fand .4, TEHaraséeri zed
in that the control conduit (25) for formng the dlstrlbutor deV|ce 7b) ,

(
can be Houghtarhe Bl €¥|ﬁéldgﬁ%ec%uﬁ}%%ga§9léés@&ﬁﬁ¥§ﬁd¢kﬁb%u??%P tBAdui t s
by rot afdion 3af chRegRissie8 6211 pdsitdhen|rdrdciaid re den esuph iabana &,
characterized in that the piston (21) is rotatably supported in the 10
cﬁilndé% {8). 7. The lubricating device of claiml, characterized in that
the punp device (7a) and the distributor device (7b) are connected to a
drive device (33), and the drive device 15 (33) includes a rotator device
(55) and a d|s5h&céﬁﬁﬁﬂiﬂév¢Eetba4pouwﬂnhgth@l@:ﬁAMpKQMQd%®nWEEhe§h?O bot h
the disp e i r t
| ubri cat%rﬁ%fdewrc%ed(;f@I(eda@%?%qhgn%g%t g%?zgé %@yﬂg%f?én’at hlgzsr -épgtsor devi ce
(55) hass a dattkicly wbeed, 46hi clihiyenkoak Bsg avitesl heds m@ﬂaﬂydpasmemdnnng

ot o0 et N7 (LR 4041 R L abeeh B B rGRE" SELET Lo dulib Nalrhe
r ot at or deV|ce can connec ﬁe prston ( ‘a ‘manner fi xed
ab@i nstteoelatkvehe m@mpbm@yharbﬁnm ofn & crupldndg ided egaiz®)t redatlive

b o2t Lpg SSXT 66 OL 613 1 3 BHALAGHEY! 2oHnid LR bkNSEURINY £y o°

4. A locking bar 48 is displaceably supported radially to the

locking wheel 46. the locking bar 48 is prestressed by a
compression spring 49 toward its radially outer position, in
15 which it is not in engagement with the locking wheel 46. A

lifting magnet 51 serves with its armature 52, via a
corresponding rod 53, to but the locking bar 48 into engagement
with the locking wheel 46, so that the rotation of the locking
wheel is blocked in discrete positions specified by the teeth
20 47. These blocking or locking positions each correspond to
rotary positions in which the control groove 25 (Fig. 3) 1is
aligned with one of the radial bores 17. Accordingly, 13
interstices between teeth are present, 12 of which correspond to
the positions of the radial bores 17, and the 13th of which
25 corresponds to the larger interstice between the radial bores
171 and 17a. The size of the interstices between teeth

corresponds to the size of the spacings of the radial bores 17.

The coupling half 40 is connected in a manner fixed

against relative rotation to the shaft 41, which forms the power

30 takeoff shaft of a stepping motor 55. This motor is oriented
coaxially to the actuating rod 32 and is supported by a
corresponding mount 56. The mount 56, which is embodied in

multiple parts, also carries the lifting magnet 51 and has a



11. The lubricating device of claim1, characterized in that the piston
(21) is connected to a | ocking-device Specification as at: 9 tune 2003
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10 34 is provided with a hub 60, which has a male thread 61. On

the hub 60, an annular, axially polarized permanent magnet 62,
shown separately in Fig. 7, is retained with the aid of a nut
63, for which nut the male thread 61 is intended. By means of
its magnetic field, the permanent magnet 62 generates a force
15 that keeps the threaded element 44 in engagement with the thread
45 without play. This serves to prevent an undesired idle
motion in the gear at the reversal of the rotary direction of
the stepping motor 55; the gear is formed by the threaded

element 44 and the female thread 45 and serves to convert a

20 rotary motion into a linear motion.

The actuating rod 32 is supported on the extension 57 in
a bush 65, which is disposed adjacent the connecting cuff 29 in
a corresponding partition of the extension 57. The bush 65

allows both a rotary and an axial motion of the actuating rod
25 32.

For monitoring the motion of the piston 21, a magnetic
sensor, for instance a Hall sensor 66, is disposed on the inside
of the extension 57, adjacent to the permanent magnet 62; it
detects the position of the permanent magnet 62 and

30 distinguishes between at least overshooting and undershooting a
switching position. If needed, a further Hall sensor or other

kind of position sensor 67 may be provided in the vicinity of



punp device having a piston (21) supported axially displaceably in a
cylinder (8), and 5 having a distributor device (7b), by which the

| ubri cant punped by the piston (21) is to be di s{gdchish@sh d5Qt-@NBnOIOILON €
lines (5) of a group (4) of lines (5) |eading away fromthe distributor
device (7b), the punp device (7a) andishe distributor device (7b) are
connected to a drive 10 device (33), and the drive device (33) includes a
rot at or_, deyi ce Q5§) and a di spl acenent deV|ce (44), with the pistaon (21)
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55) i t.

S eatiny dof JBCP M AL e d LA NS AL W dPepnllS tnar
t he thﬂﬁuﬂédiékénéﬁtSS(4mﬁﬁnahim1n@ctb@ posatiagnehowB2)in Fagor derahd

t t4 t 44 i nst th Th
Puort oottt A LINE AR £ SIS (gde 208h08 o TEFROTAE Ry 28 FPEIPHLY i co 1 s
provi ]Eiem:b,grvatt H whiich mhemmzooém ;umao@hobckzmy wtaﬂebealdef Fmgdf 4) . I 5
S icat e catin evjce, of .cl.aim
Shor L bBE iy ke ORradde  riaPinkadd 4SSt FREnESpRRagH” (o)
eﬂrmhoutﬂreieam,ﬂdwéixs t(ﬁg)stqmpmm aadbteg 961 hat hﬁehéﬂe$f(Eheateaﬁaﬁrbraéow ded
W t one. ch val ve.

, ubr| ating device faor ural it
| ubri cat |rhg t% i, yq%n lﬁ’arttk‘i FPPEyE Hﬁe%uﬁ)ﬁfl E‘Eﬁ‘tvyt g1 é‘eﬁl dPality
?f | uer‘D@I |61,g B4 atownso e kit Ejstucng arrﬁ-fay rt@:,atlthéa\tlrra@sar)emr@pd@vmge (7a)
or unp device_haying.a pjiston 1) support
i | yEa Dt ooakaled) | (S5 aRBNE n M onarSar 1Bk BT adhece
(7b), t;yommbnt@@owbmcamh@@npmebylhh@lgl S0 of %h)e p®sti@ ile &hshini but ed
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tﬁ% dls{plgﬁggy gé??ée ( traver51ng this course, the axially fixed
element 44 lifts the coupling half 34 in the axial direction in
such a way that the piston 21 executes one complete intake
motion. The work chamber 22 becomes larger, and lubricant, such

as o0il, flows into the work chamber 22 via the inlet valve 12.

20 The locking wheel 46 is held in a manner fixed against
relative rotation. At the latest when the transverse pin 42
runs up against the ribs 35, 36, the stepping motor 55 stops.
The pull magnet 51 is now deexcited, and as a result the locking
wheel 46 is released. The stepping motor 55, which until now

25 has served to impart a reciprocating motion to the piston 21,
nhow positions the now freely rotatable locking wheel 46 onward
by one tooth. 1In the process, the transverse pin 42 carries the
ribs 35, 36 and thus the coupling half 34 along with it. The
control groove 25 is thereby moved into coincidence with the

30 radial bore 17a. Once this position is reached, the pull magnet
51 is triggered again and as a result presses the locking bar 48
into the corresponding interstice between teeth of the locking ‘

wheel 46, As a result, this locking wheel is once again



characterized in that a sensor device (66) is provided for nonitoring the
notion of the piston (21). 20 22. A nethod for the |ubrication of
lubricating stations, wherein lubricant is punpeég difegtdsRHaYghy2008 a
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is converted, by interaction of the threaded element 44 with the

female thread 45, into an axial motion of the coupling half 34

that is oriented downward, in terms of Fig. 2. Via the
10 actuating rod 32, the piston 21 is moved, without rotating,
downward in the direction of its top dead center 27. The

positively displaced oil is correspondingly dispensed at the
lubricant 1line 5a. There is no need for the entire course
available to be traversed. The stepping motor 55 can also be
15 stopped before it has executed a one-quarter rotation. A lesser
quantity of oil is then correspondingly dispensed. As a result,

fine metering of the oil portions to be dispensed is attainable.

Once the downward motion of the piston 21 has ended, the

stepping motor 55 is actuated clockwise again, until the

20 transverse pin 42 again meets the ribs 35, 36. The pull magnet
51 is now released, and as a result the compression spring 49
moves the locking bar 48 radially outward and releases the
locking wheel 46. The stepping motor can now rotate onward by

one tooth (or as needed a plurality of teeth), carrying the

25 coupling half 34 and thus the piston 21 by rotation along with
it, in order to approach the next lubricating position. For
instance, the control groove 25 is now made to coincide with the
radial bore 17b. The process described in conjunction with the
radial bore 17a now begins over again. As described, all the
30 radial bores 17 can thus be approached in succession, and thus

all the lubricant 1lines 5 can be supplied separately with
suitable portions of oil.
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intermittently. The incoming flow ¥, to the nozzles fluctuates
as a result and over time, as a consequence of the elasticity of
the lines. The nozzles inject the o0il stream v, droplet by
droplet in the form of micropulses, so that the o0il stream
15 between individual droplets, because of the brief pressure
drops, is zero. In this way, even small oil quantities can be
dispensed over a prolonged time in the injection stream, using

relatively large nozzles that are not likely to become stopped

up .

20 When the lubricating device 1 is put into operation,
venting of the pump device 7a may initially be needed. To that
end, the piston 21 is rotated into a venting position, in which
its control groove 25 coincides with a radial bore 171 that is
open to the outside and in which no check valve is disposed.

25

One or more complete piston strokes now cause the expulsion of

air and the filling of the pump volume with oil. Proper
operation can then be begun.

A modified embodiment of the locking mechanism is shown in

Fig. 8. Here the locking wheel 46 is embodied as a ratchet

30 wheel. The locking bar 48 is embodied as a pawl. This makes it
unnecessary to trigger the pull magnet each time the locking
wheel 46 is to be indexed onward. The locking bar 48 is spring-

loaded toward the locking wheel 46. It enables a rotation of
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the ratchet wheel 46 in the clockwise direction (arrow 70) for
rotating the piston 21 and thus actuating the distributor. 1In

the opposite direction (arrow 71), however,
bilocked,

any rotation is
so that the pumping operation can be performed. It is

now necessary to actuate the lifting magnet 51 only in a very
few exceptional cases.

A further modified embodiment is shown in Fig. 10. The

toothing of the locking wheel 46 has teeth 47 with a relatively

10 slight flank pitch. The locking bar 48 1is embodied as a
radially resilient pawl. The control of the rotary motion of

the piston 21 in this embodiment is effected in that the
stepping motor 55, once the play of the coupling device 39 has

been traversed, overcomes the detent moment of the locking bar

15 by rotating clockwise or counterclockwise.

In a lubricating device for a plurality of lubricating
stations, especially for supplying lubricant to knitting
machines, a pump device 7a is provided that acts at the same
time as distributor device 7b. To that end, the pump and

20 distributor unit 7 has a piston 25, which is provided with a

control groove 25. The corresponding pump cylinder has one

inlet and a plurality of outlets that are distributed over the
cylinder wall. Depending on which of the outlets the control
groove 25 of the piston 21 is made to coincide with, a
25 corresponding lubricating station is selected. The pump device

7 is thus at the same time a distributor device.
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1. A lubricating device for a plurality of

lubricating stations, in particular for supplying lubricant
5 to a plurality of lubricating stations in a

machine,

knitting

having a pump device (7a) for pumping lubricant, the
pump device having a piston (21) supported axially
displaceably in a cylinder (8), and
10 having a distributor device (7b), by which the
lubricant pumped by the piston (21) is to be distributed to
one or more lines (5) of a group (4) of lines (5) leading
away from the distributor device (7b),
characterized in that the piston (21) is provided with
15 at least one control conduit (25), opening onto its jacket

face (23), for controlling flow of the lubricant into the

one or more lines (5).

2. A lubricating device as claimed in claim 1,
20 characterised in that the distributor device (7b) 1is part of

the pump device (7a).

3. The lubricating device of claim 1, characterized
in that the cylinder (8) has a plurality of outlet conduits
25 (17), arranged to register with the at least one conduit
(25), such that supply of lubricant through the plurality of
outlet conduits (17) is controlled by the piston (21).

4. The lubricating device of claim 3, characterized
30 in that the cylinder (8) has a cylindrical cylinder wall,

and that the outlet conduits (17) are disposed penetrating
the cylinder wall.
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in that the piston (21) is rotatably supported in the
10 cylinder (8).

7. The lubricating device of claim 1, characterized
in that the pump device (7a) and the distributor device (7b)
are connected to a drive device (33), and the drive device

15 (33) includes a rotator device (55) and a displacement
device (44), with the piston (21) connected to both the

displacement device (44) and the rotator device (55).

8. The 1lubricating device of claim 7, characterized
20 in that the rotator device (55) has a control motor, which

generates a desired rotary positioning motion.

9. The lubricating device of claim 8, characterized
in that the rotator device can be connected to the piston

25 (21) in a manner fixed against relative rotation by means of

a coupling device (39).

10. The lubricating device of claim 9, characterized
in that the coupling device (39) has a defining rotary play.
30
11. The lubricating device of claim 1, characterized

in that the piston (21) is connected to a locking device
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5 12. The lubricating device of claim 11, characterized

in that the locking device (46, 48)

has a locking member

(48), which can be brought into and out of engagement with a

locking wheel (46) that is connected to the piston

manner fixed against relative rotation.
10

(21) in a

13. The lubricating device of claim 12, characterized

in that the locking member (48) can be switched into and out

of engagement with the locking wheel (46) by means of a

positioning drive (51).
15

14. The lubricating device of claim 12, characterized

in that the 1locking wheel (46) 1is embodied as

a ratchet

wheel, and the locking member (48) is embodied as a pawl.

20 15. The lubricating device of claim 7, characterized

in that the displacement device (44) is actuated by the

rotator device (55).

16. The lubricating device of claim 15, characterized

25 in that the displacement device (44) is formed by a gear,

which converts a relative rotation between the piston (21)

and the rotator device (55) into a 1linear motion of the

piston (21).

30 17. A lubricating device for a plurality of

lubricating stations, in particular for supplying lubricant

to a plurality of lubricating stations in a

knitting



109%2Sz9{g| || |||zl "P1[z10% & ()- 10 10 10! &10%& ()-! &LOY%& ()-!4
&109%&' ()-sy&10% i & ()-y|}}r}}>~ Y[ 9"PL[! &&$10% " & ()-! &&$10% " & ()-! ns
#10%n i & ()-!'s #10%"& ()- 10% & ()- Y10% & () -

V[ WUBAPL[ ! BMBLO% " & () -1 6% L-9$10% " & ()- 41 (- L- 9% Sgeuflcatlon as at; 9 !une 2003()
L' " $10%& () - !&&$10% " & ()-; <=> dVﬂSI['nf#109©)&f() FI f#10%

& ()-F&LO0%&' ()-sgl0%& () - 10"" io""
10"" 1 (6MPLO0% " & () -W 8WU3USL[ ! I #, &$B10%&-0p-! (& $10%y& ()-!& $10% ()-!#10%
& ()-1#10%&' ()-!s9#109%& ()-8stuvzl "P1l[ z109%& ()- 10 10 10!99
"109&' ()-z7109%& ()-'4 "109& ()-z!'1, &B10%&' ()-7IM?"P1[ z9 10%& ()-!,S
"10@55&f()-ﬁ&gﬁ@ﬁ%g)-!c$10@55&f()-I 1'109%6&' ()-4F10%& () - @WUR1[
having a pump device (7a) for pumping lubricant, the

pump device having a piston (21) supported axially

displaceably in a cylinder (8), and

5 having a distributor device (7b), by which the

lubricant pumped by the piston (21) is to be distributed to

one or more lines (5) of a group (4) of lines (5) leading

away from the distributor device (7b), the pump device (7a)

and the distributor device (7b) are connected to a drive

10 device (33), and the drive device (33) includes a rotator
device (55) and a displacement device (44), with the piston
(21) connected to both the displacement device (44) and the
rotator device (55), wherein

the displacement device (44) is actuated by the rotator

15 device (55) and is formed by a gear, which converts a
relative rotation between the piston (21) and the rotator
device (55) into a linear motion of the piston (21),

characterized in that the gear includes two threaded
elements (44, 45), one of which is connected to the piston

20 (21) in a manner fixed against relative rotation, and
another of which is connected to the rotator device (55) in

a manner fixed against relative rotation.

18. The lubricating device of claim 17, characterized
25 in that at least one of the threaded elements (44) is

connected to a magnet (62), in order to prestress the

threaded elements (44) against one another.

19. The lubricating device of claim 1, characterized
30 in that a control device is provided, with which the stroke

of the piston (21) can be defined.
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in that an inlet conduit (12)

characterized

leading into the cylinder (8)

and outlet conduits (17) communicating with the lines (5)

are each provided with one check valve.

5
21. A lubricating device for a plurality of
lubricating stations, in particular for supplying lubricant
to a plurality of 1lubricating stations in a knitting
machine,
10

having a pump device (7a) for pumping lubricant, the

pump device having a piston (21) supported axially

displaceably in a cylinder (8), and

having a distributor device (7b), by which the

lubricant pumped by the piston (21) is to be distributed to

15 one or more lines (5) of a group (4) of lines (5) leading

away from the distributor device (7b),
characterized in that a sensor device (66) is provided
for monitoring the motion of the piston (21).

20 22. A wethod for the 1lubrication of 1lubricating

stations, wherein lubricant is pumped discontinuously by a

lubrication device, to the lubricating stations via

respective lines and, for lubricant supply to one or more

lubricating stations, the lubrication device is operated to

25 incrementally apply pressure to the applicable line or lines

so that the pressure in the line or lines fluctuates over
time.



10Z 10Z310%Z& ()-!'!10%& ()-G Normal " "Headi ng 13]c" "Heading 23] c" "Heading
33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading
83] c" "Heading 93] c"A "Default Paragraph Font% ificati 9 June 2003

1)} 0272FMTj \ dG t y=UMBCRe] ef ghi j kI #6  F" 0@* >, 2* 56T B LEA I} -2 1un

KO2RWZh_bgkGoswyz| WB_mmopgr st uvwxyz{42 ~6Ti nes New ROITB.I’]AI’I al Courier New'h
Root EntryWrdDocunment A 1" #$9& () *+,-./0123456789:

<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ] " _~ abcdef ghi j Kkl rmopqr stuvwxyz{|}~
23. The method of claim 22, wherein a pressure

pulse is provided to the lubricant, which comprises a

train of individual pulses, between which pressure drops

in which a minimum pressure level is not undershot are
5 allowed.

24. The method of claim 22, characterized in that
the lubrication process includes a pressure pulse, which
comprises a train of individual pulses, between which

pressure drops in which a minimum pressure level is not
10 undershot are allowed.



