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STATI ONS The invention relates fo a,lubricating device for jmi@ura

| ubricating stations, especially for supplying |ubricant, "lﬂmﬂmmﬁﬂﬂmb
y

to lubricating stations of a knitting 5 machine, as generic
the preanble to claim1. In knitting nachines, for instance, thetsieedl e
drive requires constant lubrication, 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- speegyie ¢AT nes B e sFoR he PUBPKACEE Y NOF SLEBR POAT NGt sBETTENEabl y
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 ”USTh@elﬂ9@%th%n@ tordfdy %@yea'lub§1é§t§ﬁ§”Qﬁ&ﬂkﬂguﬁéfv%.tO
supply too nuch oil the lubricating stations. Such Kknitting machines are

- t her ef lawretliidyy eqdi pbé@irwftlhl%@ cdlatednsressapecodpléys &or pﬁelmyerm I
| ub ¢ t t
ubric ﬁlgucgﬁﬁﬁ%,ﬁﬁ e P11 f 884, Otk EﬁgficQE%@? 1]‘??{{9% a%f?‘ Kdle AQYNL to

t he indi cating-stations via stifa nes. rlcatlng
dévi ce mMegrhitiie s grurgeyssy; i danolin definedtlancehd romddr bpezn Ehabntl Di scl osure
EP 0 499 810 Bl1, permts reliable, netered lubrication of a plurality of

| ubricating stations. The lubricating device has a |ubricant container in
whi ch a pi st on Ipurrhniisté.@(gomnmiairwls Tﬁerodmrsuiarmfe,t h’ehepi seedl2s douirge i S

connected_ t.o ven strl b tor vaI ve, utlet can
be connrecc{d ar% ESF%B‘El ?‘an aﬁel WI? % 1§el é%‘ltaeid1 %ng?%up ot
| ubri caréedllmeﬁnde \Airt rtlrtehlr&eaislet hbedpornheofil deppl tnder, | and$d hieo it} ect  of
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there i LoV ricatin evice. f | i Iublcat ng,
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| ubri catibg, statiiame idf atikéi Lubpgcarebinna.edthyi by anﬂu@asddemﬁarf odind

punping lu an the_p Vi ce havi n .a piston supparted axiall

Ci'op| aCRABLY FALLUEGI PRAERE AR CRSOATGRARers; BO: SredBhier BhPani LRt he

| ubri Callhbi@c@ltrmﬁd byu & he westcz:[bmé t @nbe odi sin+ et ¢d wayone orrwmoreslines

of a grouB | i nes | eadi n@ y fromthe distrihutor device

15 co nterproductlve o] supply too much oil to the lubrlcatlng

stations. Such knitting machines are therefore often equipped
with so-called pressure oilers or pressure oil lubricating
systems, which feed 0il 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 wvalve, 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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characterized in that the piston is provided with at | east one control
conduit, opening onto its jacket fage, for 15 controlling flow of the

| ubricant 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 lubricant to a plurality of Rephiceaht SHest Bt NoREnben 2601
knitting machi ne, 20 having a punp device for punping |ubricant, the punp
devi ce having a piston supported axiallyjdisplaceably in a cylinder, and
having a distributor device, by which the |ubricant punped by the piston is
to be distributed to one or nore 25 lines of a group of |ines |eading away

fromthe d?aggggg%or devi ce, the punp device and the distributor device are

Lion . . . . .
connected toO rive device, and the drive device includes a rotator device

and a displ acenent siesgreancd thithe thiest G &OMNAC! e8hbPe bt tA8rided a
di spl acenment ' device and the rotator 30 device, wherein the displacenment
device is abPharedipy Ry ist ato¥ 2 PResleddément Shelericanideystetandsis

fornmed by angegsrtyOiChrCORYEr ti i 1Nl | YEph9kalion: het [ st and
t he rotator degice'into a Iineargﬁ%eﬁgﬁiog tEe %ﬁgto%? o a?gé%%ﬁfgég ?%
that thé géubripetdagsstwsivhsedded Eneltérnent macomeeef which is connected
to the piston iﬁga.nanner fixed against relative roﬁ%#ion, and anot her of

which is connect'8d*'§ thePrBPat STV Vi ¢85 P U Rk her UPFFE8 4gai HsE PEMRL i ve

rotation. Hevaeet hefviaspest pildtere sgpopseovédedxashubrigaidingkddevigeaf or
a plurality of lubricating stations, in particular for supplying’l ubricant
to a pluralC¥dynerr-uBfdcati ng stations in a knitting machine, having a punp

SerLse, o SUTPRILATSElock ISP SE TRy Whted! S SUgRge

axially displaceably~in a cyl1 nder, a drstri évice, by
whi ch tlfe Ipubwiedanty ptimeedo byt e ipi st@nbies dicthe kditstd | bot echet conneoate

nore lines.qf a group of lines l.eading away fromthe distribut.or device, 20
characteri%é@%%fhﬁd? gr88338§ &@ﬂ%ﬁSﬁ%? Qﬁﬂ?ﬂﬁyfﬁFoﬂnkﬁFo ﬁﬁ}Q#igqﬁHion
of the pistgwiddg) another aspect, there is provided a nethod for the

| ubrication of lubricating stations, wherein |ubricant is punped
di sconti nuousl y Bpraqteiizest i 6A ddAtcetheo RigEPs abmreatides svathoms via

respective 44 and, bricant, su : (o] e _hubri in
stati ons, Hﬁ% iubH<uﬁ$éﬁf%%v§%§&?£tbpeﬁ%%é%atgﬁﬁﬂcﬁgggﬁggﬁﬁg g%%%? For
pressurk t acdritercdpilrigcafllev lafmector Tubneiscan tigto tihee pmess sur enane thiend J ne

or lines fluctuates over tine. 30 In the |ubricating, device aof .the .
i nvention, a distti BH e(feviac,sé’elcg'pr%gﬁagd WPt I"P]V‘/\%%c‘ﬁe ubt i ga‘fﬁ“f‘fﬁqﬁ%%ed
by a punp ig@inertedrto sel gatgdiliities apd Qabricating 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 lubricant
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 1s actuated by the rotator



Rep"I‘ acenment Sheet : 19 Novenber 2001 -2B thus be delivered to selected
| ubricating stations. The distrjbutor device and the punp device are
conbined into one unit. Conbining the distributor device and the punp

device into a unit nmakes for a considerably sinpl gL, d&si PsF%fet-Egﬁzz%oz
.lubricating device. The triggering of the lubri CHF%TQ‘T%VR )

sinplified as well. The punp device is enbodied as a piston punp and has a
piston that is axially displaceable in-a&&ylinder. Together with the
cylinder, this piston serves as a punping elenent. 10 The cylinder and the
pi ston are al so enbodied as a control elenent. To that end, the piston is
rot at ably t {n;th j . and,d r gui ded M tro or
condui ts, %!é?ﬁ%%h%d c%%t ﬁfgl%ﬁ{seid;?lgyo%t q%%t 'gt gsn%igis%pgswe irtrilz(gtqhgé Igﬁllﬁ‘% 2? are
associ at ed rothe¢ ipnstloet wesn béhpr quvi gissh oandt £Hkb ractkedrf aeeriwe hiatol east

one control, .conduit that ifs nbodi ed in such a way that by suitable rotary
posi ti oni nd 1BFAEREFAS R TS BS5€sr ought into coincidence with at |east

one of the outl eh6RRAWtiTedt ant it | thaeesed: tihelageangemEnt HeaRGRHESOo
be nmade such that the control conduit 20 can be switched i nto coi nci dence

with a Pl uedismeptst, oanketofomduials. iBFhecennesbedcdmiuitheangishenouin e@
conduits ar i : ch t def in he pi st. and
the cyli ndem%nql(‘:a?m%sulﬁ%cd;?aeigwp% %l%ﬁg{}/%rgﬁggpgé%h gé?egﬂgg?l‘e%v%rf t"‘fi{lel%rﬂ1
entire strake afnide-dqa stionthd nrdbasorSdeaycealh thaadinkervdiveel pegiirseel vy
di spl aced b the_\{)i ston can be punped into the outlet conduit. The piston
punp enbodi*&d AT iP5y 9% both a punp device and distributor device at
one and the same i MRoched TRpREAD deubee and thecdigdai byt angdleNd 48 fpn
be connected to a drive device that effects the rotation and di spl acenent
of the M stdgvickhi sfdirsplacemdnraddttivon ¢ a npiaas imst | oatatdonhat tie

di spl acenent_ dri ve for a pu drive., I.f_no di spl acenent_ .noti.Qn_occuw s,
the rotary B |locnuelo IC)t Eféof)i sfgglg)pg dSes nldlh%: lacn‘—’lgne i n“Vol fme pllr‘llrt%le té’yl iohgder,
and as a resubticaoning tdeatl @eki g Hrkndcoed i figelofnout | et conduits is
controlled by the rotary notion.. Thus the rotary drive is a distributor
drive, and the &Y i & PEBNt ASViEE feOT TRAMPG NSunPitigt GHRE swithEh P can
thus each bgeeflechgdihgdepepdenthy L QR | g and, dissphaghagnt e ipi sg on.
This can be %Ione by rréa S o?ﬁsepar aisgi%roi ve deé\}lglceg%& or b%:/) a corrblpneld drive
devi ce thatcykindgmbl @ndf generating both a rotary and a di spl acenent
notion. 15 For rotating the . .piston, a stepping tor .is preferably used

whi ch generates lgla\ﬁjeggréad F&Fff%bl&_gﬁrt i éﬁ?gﬁem)t %n.ww'gr_)'? ﬁos?‘ﬂgﬁhga?%_ be
taken for sgh@sédn®yanciRdit belkteandidt tand,d husstehpackivald ngna Idbrisaéi ng
station are_sinple to attain with a stepping notor. However, the .
di spl acemenliR®$i 6 @ IR CHi 5iBAScARaPANgedwrdd Frim Eire sAdBEBpPHECT
nmotor as welLy;d@ that end, the piston is preferably connected to the

st eppi ng notor “or "other kind of control notor via a coupling, which

initial 29 al | owschasetteriadfdusiabtieat oharserday, demilcé he sr ghrabvvided ofati on

W thin the rotagrﬁ QI ay iPs co verteg Eé a ?egr means 25 into the desired

li near not i BR®ITREPEt 5P 39898110? t H8€r BEEFY™pl ay can be utilized to
generate a |ineatnmiric¥herlCadpadt endhetrbe i Shodvidedr af eteatitlon copneehed
to a | ocki n& devi ce, which keeps the piston nonrotatable in arbitrary or
sel ect ed roft#PyipasiProRE HPEiTatiititbuetBréorSng YT ekt all Whsifiaitendft .
By way of e , 3hi ki Vi can y i ng e
whioh’can BB Bt P A e Yot B g Agenenr S TAoR | SSRGS metber "Fhi s
i s pref éSablybddrethngnedet iohsa wid teddpectaival 1imés oandf for lubricant

supply to one or more lubricating stations, the lubrication
device 1is 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 1lubricating device of the invention, a
distributor device is provided with which lubricant

furnished by a pump is diverted to selected lines and can



4 the | ocking nenber, for instance by neans of a pull magnet. If the piston
irs held in a manner fixed against relative rotation, then a rotation of the
stepping notor within the context of the rotary play of the coupling device
is possible. The 5 displacenent device is now preferably forned by a gear,
which converts this relative rotation betvwRéladeBRniS1EP M PRGvdriderRBHRL Or
device into a linear notion of the piston. I'n an especially durable, sinple
enbodi ment, the | ocking wheel is enbodigﬁ3as a ratchet wheel. The | ocking
el ement then 10 acts as a paw, which allows a rotation of the | ocking

wheel in - a selected direction. The pawl can also be rel easable, for

i nstance b liffing magnet o allow rotation of the |Iocking wheel in the
ot her direﬁpﬁgn.géuc ]ﬁﬁgaF%gn 8m§ﬁf%ﬁW%%slﬁ%ﬁhﬂaQﬂ%%afFﬁﬁlﬁﬂsthe The

| ubri cati ngideviieRiteirt Rt anerohd awdd @éﬂ’@éielﬁ’ﬁé Ebmb DRl FihtBIone |

magnet, used by way_ of exanple, for rel easing and | ocking the paw. Even i

Yy EX . .
sinpl e, in&Rgénsi vEeEITTRIN Y nelmh el bsbr Eoyser, deviise nakdsthel pngps deviice
life possi The r b r . eaded .el enents meshing 20
W th bne anorher: HhorprERR o Phett ke B4sUSP by T BAGe H right 851 She
di mensi énedubudicatthiaty byleiieer.el at ihe r afrdigogenribet ween the pilsiben cardnighe
control notor,,  within the context of the rotary play of the coupling

devi ce, ondSYaTS &8 RSsSdiPditdied i2S &eddut ed. The piston can be noved

back and forth lphe?pung adéwdcd hes cenbbak eADLR! f Y Sh ghdnyb Nah8VRESE 4 AS
needed, still other devices can serve as the gear neans. For instance, it

may be exp®disdn ttd1a5r o\g X babhyn disnbacombtd tnadl eglandeci. pr Foamsting r
noti on of i n tati f. r | ve | . si.ngl.e

apeci 11 od drrabyibe c4BRlaess AEhaR Busrd® SRR Slaeg BOnBaRen Rty
annul arlyr Ginee pybimded Bndt denwgblstofn aabash,lsion esbicch gt coveaa doadiralll y

extendi ng pi,;n_or .prong runs, driven.by the control 0 5 The gear, t hat
gener at es tar:lLee"le]rhe'a_r 'fgrBt ggﬁti ?nﬁre;{é}%tﬁﬁﬁtb‘?%s’f?e&g{é%aiﬁys SERROFEFD in
instance beraccoppingdiecahy ®apsoeidad mgant cbhatokeepsekl dkcdfadihes gear
that slide past one another in contact with one another. This is

advant ageots B parietul afPtypth alotew eBtcoprEdethet disRgser tHe the
| ubri cant . clJalj;xﬂ?efjréi’%. 5§¥8E§§§%{%t S iy i JECLL P Mo f grro'vggigﬁn%% tj%)chse

change from orward piston stroke to a reverse piston Siro t hen
turni nglypoijackailr e freci selhh defti nédasandohacocorttohetesndgit s Evat deids 10

The outl et caondyjts | eading out of the cylinder one . inlet conduit, are
each prefer%ﬁ?ﬁb‘?%v?ﬂe&% H cH¥k PRty ey ?Hét%ﬂﬂ% Jevecd t%?%l%%éjsr?%o
wi t hout furdherneoyidlodreans. che sdepkoughvesirie §6eheiadhyeautiamati€
val ves, controlled by the dlfferentlalcfressure apglled. No ot her val ve

control 15 e*ahgeRenPs &he MeEdar FUdWON taFi AgthRBper dpeteRIWy ofhehe
lubri cati “gagfé(hg&meﬁts%t%ﬁgral%f‘ov'ﬁé &Qé%e%?ﬁgtéh%dtﬁgn'é&{ﬁélhe? nduit

reci procating notion of pi ston can ntageous. It nmay suffice to
moni t or 20hetaer behewiitsthen atritad nconckdémce sitbke erluretlithorof0outlet

instance, if one.,lubricating conduit is stop qg th iston is,.unable to
punp any Iu%??gﬁﬁstntéﬂFﬁi °Rbha ifogﬁﬂl%sEﬁb_oE@?nﬁPSl%Foéﬁﬂﬂéuﬁﬁsf%f?s
to reach thgjspbkehi RGO tHaOf thhe wees dh&d@yd £e, dapdnédepsenses gevton
detects this and turns off the affected machine, .
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.



25 Regardl ess of the specific design of the punp device and distributor
devices in attached lines, and regardless of how many |ubricating stations
are connected, it is expedient for the punp pressure to be nodul ated during
i ndi vidual lubricating pulses. If a stepping notor is used to drive the
punp, its 30 individual steps can be @nverted into m cropunpi ng pul ses,
whose train forns a lubricating pulse. The intervals between individual

m cropunpi ng pul ses are expedi ently di mensi oned such 6 that the pressure
in the |ines do®Esengiumir ogeliébew andr theumlis g ibwiad ve defhieeni nanurhe

pressure is preferably somewhat l.ess tha tggbr uisite inpection pressure
for thCeO%}:rbencntg% e%ono%zl(?arsﬂ?ef t A lYfchleceéh?g K ecg%/ ?:Zl& IF%Jﬁ%gl?BI aag city)
of thelisplescénemtenfi nthéalpisttoess. Thiis nakeslatepessi et i hes t®d neter

especially. smal |l .quantities, of lybricant, or to prol.ong the |ubricating
o hoodtmaid hpdbfl 146 oEnghy it S 0Rh L afbBt rorEd Y 4RGN nBe T o e
the subjeed. of rdependespleaneht EoRAGHMRHMG,, khd heddmentd ibriret shown

in the draw ng. Fig. 1 shows the lubricating device in a schematic
per spett® R I el CERFSS 2N hoRN YRl P TP HeRe i By oo cvlbrderg.2nd 35 &

sect i ongdu vt eWoffl va tiet dillodihPor GhEbeeenhgsed uld dtl GontiiSc# is
hori zontal section through a punping and control_ device belonging to the
| ubri cB®rhECHLOACOY FiRe BOTITY RBELSBnt alTRETtFlod TREABHYH X 1S VeSS dvi ce

bel ongh gt ophiPsy! WFikal | BAdIRHLeL 05t6h9 125 aFicdntR 1S &1phan VvigMeof a
| ocki ng wheel bel onging to the 10 drive device of Fig. 4, Fig. 6 is a
kéri zopempPisgcengnsyhtehgies €abpthng devhckebefbagiag iedependentiydevi ce

of  Fi Gy 4irfeiadinfy SHRUS 43 sBYER GV £LP081 N9 10 & heal UBLT cali g gevi ce

of Fig.YZquatﬁig% assoc?ggegeéogpﬂﬁﬁb %ev?ce, an 15 as%oc?atggﬁ}ogﬁgng

wheel , mgpdsacfhserdad tel slrve fdavigmsor ain gy a2 | ¢ordainegdtdohve device
that is capable of generating both a rotary and a displacement
motion.

15 For rotating the piston, a stepping motor is preferably
used, which generates a desired rotary positioning motion.
Rotary positions to be taken for selecting an outlet 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



Fig. 8 is a graph showing the course over tinme of the injection pressure of
the oil streamflowng to an injection nozzle and the oil stream output by
the injection nozzle 20 Fig. 9 is a schematic plan view of a nodified
enbodi ment of a | ocking device with a | ocki ng wheel enbodied as a ratchet;
and Fig. "10 is a schematic plan view of a further nodified enbodi mrent of a
| ocking device with a | ocking wheel enbodied as 25 a ratchet. 8 In Fig.

1, a lybricating device 1 is show) which includes suppl,y _cont ai ner_ 2, for
| ubri cﬁ‘ﬁ 105aANE TEPeLy ok ARSI S Sl?r‘?ﬁ‘surﬂf?%pl Y pegredd i&t% t he
suppl y thentedistem 2 samk I sipers esnpreaddticeri Becipett renstikel wbitiat¢dmh,at
predeterm ned 5 tines to ro 4 of lubricant _lin 5a through 51 that
Fead 2 Poma e LT G i SHRE B GHE L8 Srenebbesits § it | n
Fig. 1idscafpwpbeparatel Yhien Ho@ipldnd®A RISEDHe PUIP 7po¥biBhel.s botrhea punp
device 7a and a distributor device 7b sinmultaneously 10 is used for, punping

amtl al IFSRIGrERRE 1ddYicanis Ry pirefsxablyp for dBend pgeeireuMRdah f rom
Figs. Zaebrssi Relikdesedacybbndeyt Hodh SputiBed OMd n?&%%h tigQugh ore

9. The through bore 9 is enbodied on its lower end in terns of Figs. 2 and
7 as a Xtepped dovkce bheb@se liners mmelppref orhambitemer eased 15
dianeter. This portion serves to receive a check valve 12, whose val ve body
14 is screwed for instance_ into a corresponding thread in the portion 10.
The val ve bodyn1anj §speecirdéd Aurabier heoughecenbaidines t, orttheedeickimg a

val ve -Qﬁ&ﬁﬁ : e, head. t | v : %ggq§ﬂ ints
tomardcy!tllﬂieé”i: ﬁlher C %‘ir%g?ﬁgdg?i ned 1’géyt tvﬂ'geét/'ﬁr oﬁrgkﬁé)b%cggﬁze%t e tc;f}%er
bbey 8.ac¢¥s needadpawl sprivhgh abiowhoawrotanivr ace thre g visweke ¥enber
~against_a | eat . i.ed on.th % o] 4., Th I dy d4.is
pr ovi ded \?\A}ét%ﬁ\égeg] 16}?1531 %Péo r agtlhael e%%ﬂbo?gg Clia\;tslc? nb%-hge‘gr%g\égr??%éxaérr%]f e 12
of thenmdfZant&1byFagli3)t inghimelgnate &l adilsposedatidrhe Sditee plerlein® to

whi ch t r 0 9 is, per.pendic . _Th i r - e
di spose‘gﬁ% De%%%n%ﬁ?%? Cfslprgecﬁt%gcgl f rglrﬁ%én%;{agg%%g!ﬁ,gﬁﬁﬁ}gl%f]f%‘égs%%%f\%%
bet weencplreatadnal o bortehel 7 1 vdvrd chité ngaddatriber ewilfla icnlgpmewhaerg0 Heweat er

than th FWLse uniform spaci ngs_ anong the . .radial  baores 17a thro 171
thqgck v§ gégﬂ%? X enttr} in%l lyng gﬂr‘ae %ﬁ?te’nc%s%%n%yalw,a}};roefeienxsael?qleed’ iﬁ?g t he
radi al beleasidg(tdrel 18ckéher erhee pauwner alEwdrt hofit sdnpdiet, er ifiekpems ngei t
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the db Poedtinded through the outlet conduit formed by 5 the respective
radi al bore 17, but not back again.

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
means. 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 lubricant lines 5a through 51 are connect'ed to the outlet valves and

| ead to the lubricating stations. The check val ves can be provided as
needed al so on an end of the respective line 5a through 51 renote fromthe
di stributor device 10 7b, in which case only connection nipples are screwed
into the radial bores 17. A piston 21gs inserted into the through bore 9,
and its outer dianeter substantially matches the inside dianeter of the

t hrough bore 9, so that ile the piston i.s seated axially 15 displaceably
bnd r ot at abl e SAR HEGReBET S 0 " FRe ales it 19 KRRLSREBEEh bot o
def i nesr@stvosksehanberi22carl abrvehytinhgdtby 4&CGmpL)shdiopyg Mmédhsi &8

cylindrical jacket face 23, e pistgn 21 al so ha supstantially plane
end fa?:em?@.ne%i c@?‘ﬁ‘?o e&P&ovg]aZS]P%ngnEé’eov‘é?afhéi’jaick% l‘%%c@,asﬁeg‘?ﬁﬁi ng 20
at theagdehéacar?dconttel! ekitlp bhe cendEieaxi s 28iof itshea@irshoigedis
| ength of the_control groove 25 is preferably equal to or sonewhat greater
than tﬂérgbﬁﬁiﬁﬁlﬁfwﬁﬁg B W Er [CORmech dPterp ceht Bre 2¥ubrieamtpi st on;
this peentpes depreserted Lk aj dashedakingyib & thn 2. £82 ThsRimdontdl _
reaches top dead center 27 with its end face 24 when the work chanber 22 is
smal | eshange £ROBt AeEOWWRYS, PRAtPRr FErOkeFEy. a2revREAct ReSPPBt BRX2Keis in
its bo L tion. 0 I 5 Eig. h '
ol at | VELY S0 ar o RS e PRe YL Raned T P eE 8 Sng ¢ he
j acket mpieeing dvermvaidiedsunferential region that is 10 approxi mately
equivalent to the dianeter of the radial bores 17 at the wall of the
t hrough bore 9) The depth of the control groove 25 is dinensioned such that
flle flow resiBhancetlatt renduitsollegddnge 028 iaf nihe sapsinderabhy gheat er
than in_t r.adj. e . i d rudj ng. gut h i.-nder
’ elenen?né?%tﬁéngﬁgﬁéﬁggﬁ ?gé%DBEFgSE?HEQ oﬁﬁéé#%%ﬁgéu fcgéc%ngag¥%ﬁéd to
it (piThed)purthedevhnecthus cufkeL9dd swaktboutoredthed vianbrbdlr me@nspi n 31
to an tuatl that le Al 0. devi 33, t i ng
rod 3277 Bk vAT v SRty Ao MRS ¢ sen e e e T
in the thve alififerehitdalt pre<oupd i reppidleid .34, Ndhi olihkas tabve i keon3Fodnd 36
gﬁ}endiQ%.axia%%y and di sposed parallel to and spaced apart from one
ot her”." "BatARE 'Rﬁmﬁﬁsrq %W ndows 37, 38 are forned, which 15 can be
seen particularly in Fig. 6. The coupling half 34 belongs to a coupling

devi ce 39, ose other coupling half 40 is formed hy.a radial pjn .42 driven
oy enat: Ao S C O R BRe e o kiR Mt g Ry G
after eachefxeeutdedncf aneertddtedd abidplnhithere 2Redefddigttatatithg it
can cone into contact wth one flank of each of the ribs 35, 36., The shaft

41 al sA'HALH BhshN23 PIHiUh €ah Be se¥atpgRoESy. 71 anBa¥sciitiidestq he

connecthdii £&r twhH thad %bepyﬁs%%naaﬁthinﬂrvaéeéaﬂﬂ tBoRUt 6 ot t Ear
t hreaded el ement 44. This 25 threaded elenent has a male thread with

mA ti pl TP3AMEe 115 PREchUPELgREEAYI GRBEVALCH St BOPRRS Wy Jfhg Heiston

ci rcunf gg engrife t he thagpdeth el euBRt c4ht aiftst ances | TondaMear saddi nishe
axial direction that_corresponds to_the conplete piston stroke of the
pi st on 23COBBLERLY ngLlepErdti odl £RE EhteadEdd dfehtSHLTRing ROWMun?Eati on

with a theeadedo ! 88BNt 45anWhiRb s6nS6LNIéNiEbUdetects 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
punp pressure to be modulated during individual lubricating
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



11 5 and is enbodied in an annul ar el enment 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 axial position
relative to the coupling half 5 40. The portion of the coupling half 34
provided with the female thread (threaded el enment 45) is enbodied, on its
outside, as a |ocking wheel 46. This | ocking wheel has axially extending
teeth 47 of _approximately trapezoidal cross sectijon, which serve .10 to | ock
Lhe. I N RAPFESTOFR Siebiior HISBACRES: MOC 1SR | VBLPBE 2 roAp BuE
gxi a: |]}’indi'bt]$pi}a?ll?@@b| yTréE hinip@??mbgrégﬁﬂrlfar QE Eir@-fe%alb&iﬂts@ﬁﬁiheﬂgllalmrl_efl% Ls "
i spl acea suppor.ted radi,ally to the | ockin ee , L ockin ar
is pr e*%*ﬁfés%\é-’d r@ﬁua}sé&r?prlé‘sﬁﬁcdﬁoé’pi’irﬁsshléet S&grg‘{q‘?t%oﬁ%%‘?%ﬁ’q?wwhﬁrﬁg y
posi tiph, shffigewhiteh tdep SanPt ried iengagemendl adtit 1he) | egkithe wheeds 46. A
lifting magnet 51 serves with its armature 52, via_a corresponding rod 53,
tD butURERr | SRkEhglbEET2E S nt ey dRkent 1 i PRSEARLROSRITRG TWHERIMET so
that the,s0faliPn safaiineghoeki e 190l ooked b disCcpebaoRgsitnons
specified by the teeth 20 47. These bl ocking or |ocking positions each
cor r espopyl ¢at ¥ aPyOEB8Fti ons in which the control groove 25 (Fig. 3) is
aligned with one of the radial bores 17. Accordingly, 13 interstices
bet ween teeth are present, 12 of which correspond to the positions of the
radi al bores 17 FuatderthedaBahlef athi sivastaoepespmmdydignartes | afgethe
i nterst] t r ady.al_ hor 7a. . Si .
inters%bgggggéﬁﬁggﬁ Eggtﬁg%ﬂf¥§§6§i s%%%ﬂgﬁg;éﬁfgng tﬁéﬁggggﬁﬁggso fthe
tadi al ther ésvértidheaceuphowg hal th40direwdognected in a manner fi xed
against relative rotation to the shaft 41, which fornms the power 30 takeoff
" shaft of a stepping notor 55. This notor is oriented coaxially to the
actuating rod 32 and is supported by a correspondi ng nount 56. The nopunt
56, which is enbodied in nultiple parts, also carries the |ifting magnet 51
and has a 12 tubul ar, tapering extension 57, which is disposed coaxially
to the actuating rod 32 and carries the punp unit 7 on its |ower free end.
There, it has a flange-like extension 57, on which the lubricant lines 5
can be retained and which noreover has a 5 m croporous sieve 59. This sieve
is enbodied in cup-like shape and encl oses the | ower end of the extension
57. The lubricant flowing to the inlet valve 12 nust accordingly pass
t hrough the m croporous sieve 59 and is thus filtered. On its side toward
the actuating rod 32, the coupling half 10 34 is provided with a hub 60,
whi ch has a male thread 61. On the hub 60, an annular, axially polarized
per mmnent magnet 62, shown separately in Fig. 7, is retained with the aid
of a nut 63, for which nut the nale thread 61 is intended. By neans of its
magnetic field, the permanent magnet 62 generates a force 15 that keeps the
t hreaded el enment 44 in engagenent with the thread 45 without play. This
serves to prevent an undesired idle notion in the gear at the reversal of
the rotary direction of the stepping notor 55; the gear is forned by the
t hreaded el ement 44 and the female thread 45 and serves to convert a 20
rotary notion into a linear notion. The actuating rod 32 is supported on
t he 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 notion of the actuating rod 25 32. For
nmonitoring the notion of the piston 21, a nmagnetic sensor, for instance a
Hal | sensor 66, is disposed on the inside of the extension 57, adjacent to
t he permanent nagnet 62; it detects the position of the pernmanent magnet 62
and



30 di stingui shes between at | east overshooting and undershooting a
SWi tching position. If needed, a further Hall sensor or other kind of
position sensor 67 may be provided in the vicinity of 13 the transverse
pin 42, in order to detect the position of this pin. Both the Hall sensors
as well "as the stepping notor 55 and t/he lifting nagnet 51 are all
connected to a control device, which controls the lubricating device 1 as
follows: 5 For describin roper agperatign, it will be assumed that. the
b ston 21 1o 1 Aidal by T Phethss M Al | A%k ge 97 aRd SHETHEA ng bar
48, ayersmastguenceewf triggering of the pull magnet 51, is in engagenent
with the | ocking wheel 46 (Fig. 4). If the thread of the threaded el enent
44 is a right-handed 10 thread, then the stepping notor 55, at least if the
transverse pinF#g.i 8 rdiowset the hdrpesitimn depiesenttedriny. heavyid ides in
Fig. 6, is.nowirotated in guch%g mag t hat éhﬁ transverSf pin 42 is pivoted
. cl ockvi St 1eRAL xial F #rdekaibyvaRdop® dfdthEepeRFtF6AL8hown i n dashed
lines in Fig. 6 to the position shown 15 in heavy lines. On traversing this
course, the axially fixed element 44 |ifts the coupling half 34 in the
axial directi di9n sudl§ & wagrirantehe SAction Jahexeshut 8s IR dshpied e
'Utakec@@ﬁk@ﬂ-dgbﬁcéobgléﬂﬁﬂﬁgrtgth@PQHB§ib§E93?1d@@QcE?br'Cant1 such as
oil, flows into the work chanber 22 via the inlef valve 12. 20 The | ocki ng
wheel 46 is held in a manner fixed against relative rotation. At the | atest
when the transueysespi8 42 HANS, AP f0a588E i bhethiBaqRS a 36ritdeqsleppi ng
motor 55 stops .” The pull magnet 51 |s_nom/deeXC|teg, and as a result the
| ocki ngehAreingetpsthe| dubsdcathagsdeppragofofdd-58; which until now 25 has
served to inpart a reciprocating notion to the piston 21, now positions the
now freely rotatable | ocking wheel 46 onward by one tooth. In the process,
the transverEBégpi b 42 saptbesvide ¢fbs BockBegawdeehuseldrgépapkpnghhal f 34
ong wi.th i Nt roove 25 is thereby noved into coincidence with
?he 30&%%gﬁapegg?§ %%a%ﬁ%%cg’this position is reached, the pull nmagnet 51
is triggered again and as a result presses the |ocking bar 48 into the
correspondi ng..i pterstjce ,be e i n .46, .
result, thi sgf]l(%:]’kie\élglév\haeekijo%%\?%g%éefaég%?%()ﬁ hﬁ}é’\ﬁéﬁi %e‘\é@'ﬁﬁ&éﬁgﬁﬁ%g%%ﬁ xed
agai nsbelehgtinge toottatel airivieordediisendi fg.ga dgsired portion of lubricant to
the lubricant Iine 5a, the stepping notor 55 is now triggered counter
cl ockwi se. Because of the size of the windows 37, 28, 5 the rotary notion
is limted hefigyi 07 asloswes quaptuepy devate pnbeldnyhrgsteppiheg lubrdrcadsng
traverigf.this %ou se, this r, ar¥ notion is cgnvertef by(intergction of
the t hFgade ePément9a4 o t A Braf S Phir 258945 O Rt HRAn Y€ motion of
tise cowdogidtadd 1Fekiad vitedll, eiiced dowasiedi dlrmretitnEdf darprating a the
10 actuating rod 32, the piston 21 is noved, w thout rotating, downward in
the di fectiBifM™qt Y op dead center 27. The positively displaced oil is
correspondi ngly di spensed at the lubricant |line 5a. There is no need for

the entire cougse available to pe b&averszgﬁhThe st eppi ng not or gg_é?n al so
be 15 stopped BEfor & i%S nAsIERBRUSERVARIN & GuarIHr ST ot BET o 1K 1% sEN

quanti tinpéc®idni prebetreorresfands Nl ¥tdesperrsethinds o r asuliny ddtion
netering of _the il portjons to be dispensed is. attajnable. g?ce t he

downwar® 7ot ¢ ot df ChReC bt sPERe2® PUEPRhdRY, thRelRIGphiAY ABEELSSS5 s

actuated cl ockwi se again, until the

20 Fig. 9 is a schematic plan view of a modified embodiment
of a locking device with a locking wheel embodied 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.



20 transverse pin 42 again neets the ribs 35, 36. The pull magnet 51 is now
rel eased, and as a result the conpression spring 49 noves the | ocking bar
48 radially outward and rel eases the | ocki ng wheel 46. The stepping notor
can now rotate onward by one tooth (or as needed a plurality of teeth),
carrying the 25 coupling half 34 and tdus the piston 21 by rotation al ong
with it, in order to approach the next lubricating position. For instance,
the control groove 25 is now nmade to coincide with the radial bore 17b. The
process deschn Hedy.i d,canﬂubcﬁbamlwgtHevheeradialshowa,1Whlnhmibeghdesover

again rj . he 30 % i.al__hore 7 _can. hus b hed in
successf%ngsfﬁd&sﬁg%lg%% % QHH} zﬁﬁa4ﬁ ne?qé égnoﬁg suppﬁl gg g%ﬁ?ﬁtely
W th sanda@umgxmmlbn§ ah(nmserté& Ihemhﬁhﬁwsmpglpfcanﬂmﬂnqnn2|andcan be
done i ustr.ated Fig._ 8.  the ect.i ressure p
bui I t (3 ﬁ?%s g% e%@\ﬁ@'@e?la ROt bhedt C%/%di‘%?lfjrﬁk‘?fl% ?tbh:?:gﬂg'ﬁﬁ -HEEr val
th t2. tImetshab endyrdure stepplaprirobat 3ines Ga goafearyd Bhdthievedead

i ncrenent al | sqQ.that the piston 21 is |ikewi se noved increnmentally. In
each oﬁwﬁﬁefﬁppeﬂtrestlng periods, the pressure p can drop sonewhat bel ow a

pressure |imt value pl. The connected nozzles begin to inject at the
pressure limt_ value pl. If the pressure nmeanwhile drops bel ow t his val ue,

for 10 instandéq op‘émléo?rﬁ%gtlsltéé?éhto%l%’étp@ IR HECHbYY | 8BOVRj d&t

i ntermpligentl Y5 $R6WhNSOPRAOcdl pW v Irip. the nozaledf eilat esnasha ikesul t
and over time, as a consequence of the elasticity of _the lines. The nozzles

i nj ect POR® @i Puspr dgHige ?ﬂ ondta Wi shoiwion devies dPmsénuditenspiisdds, so

tigat the Qislecﬁtf@ﬁ”b&ﬁp?ﬁ?%ﬁa lndicda84aly APl Blisyi daseuserat Phigtyd ef
pressure drops, is zero his way, evén small oil %ﬁ?ﬂtltles can be

" di spen$EFFovEr ésprﬁﬂ%hglé@rﬂ%l@ﬁth§rPﬁ’j dctdon 3t PBEm 7 usi-R§LEEREL idvel y
| arge nQazife A t}%dya@e vflq.lh ld ¥&11¥ 3 iREGOTR, S RP e 4P -9 20 Phen i RRigh

lubri cati ng deV|ce cf I nto_operation, venting of t'he punp device 7a
may i nitong 1% TH ikat lewar ehé b stome0f Fidd at2@lhtb a5

venting pgﬁégabea Bt &Nl BBeLhSeCAU ! REs IR Cpdpy E0MNGIAIES £ W iift e d el 2

bore 171 that 1s open to the outside and iIn no c val ve 1Is
dis pos et anxs-he orTfmﬂ ePeohpbrt sepivesortst rekesvaow calieek t Nel@yepull%,i on of

air andidie, fx}a{dl\}@%&qé/ bihe ;U ré?%#h IEPéllee P05 s Oc%er‘nge#&? the”

be begun. fie nbodi men anlsn1|s

8. FbrdﬂtmﬁadomM|h@ewmeetld@ 16. enbodied as a ratchet 30 wheel. The Iocklng
bar 48 is enbodied as a paw. This nmakes it unnecessary to trigger the pul
magnet each tinme the | ocking wheel 46 is to be indexed onward. The | ocking
bar 48 is spﬂﬂhy(ﬁﬂkﬂhthm@udl4hEstchvmgedheeth4a ﬂﬂrduqﬂﬂmﬁnduxbtb&ion
of 16.t he_rat chet

) L v6igtheco 6d|r ctlonéarfi\:/\{e

rotat|n6 T he %?%YbﬂgZi %ﬁ% ThusC Rt Tat's e?h i st burd fie opp05|te
dnoectlohoéarEOWeﬁhbrImﬁmpmﬂntaﬂyow@fattbe usnbkoche@ben;tdémlm®® pyunpi ng
operati N, erforne now, hecessary, t o,actuate ftlng
nmagnet é Y few 8%3&% ofigtt %gglés%&,éﬁ Uit herfl%m dedi
enbodinﬁptlng,ShOhﬂshﬁwELgcaﬂObrabé thet hahge of 16 fner & oaknbngrwagalind6 has

teeth 4zaT%ghsgaEel Béﬁeé 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 17a 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



10 slight flank pitch. The | ocking bar 48 is -enbodied as a radially
resilient paw. The control of the rotary notion of the piston 21 in this
enbodi ment is effected in that the stepping notor 55, once the play of the
coupling device 39 has been traversed, overcones the decent nonment of the
| ocking bar 15 by rotating clockw se o counterclockw se. In a lubricating
device for a plurality of lubricating stations, especially for supplying

| ubricant to knitting machines, a punp device 7a is provided that acts at
the sateTeRCAsNETSERLbYLEROHEYAcderberTdaldariagy 1t g emite by

di strifuh ol 1uNi ¢hd hauiA1Pi 86 B8s 257 M 0Pk gn PR ded; v t Rnaseonty oty gr oove
25. The correspondi ng funp c¥llnder has one inlet and a plurality of

out | et$@tY$ attodiatfipidefleowetnthiee cyadhrbrdivgstigepateiaegdontdt ch of
the oufset srbferRENEEOl GRS LI BioUdIe THSIAN Kk | SodMte: t o SRédchde
with, a 25 corresponding lubricating station 1s selected. The punp device 7
i3 thushatreppeshiiet ragdialdberei bt obudenpEebackraghasenent Sheet : 19
Novenber 2001 -17 Cains: 1. A lubricating device for a plurality of

| ubricating stations, in particular for supplying lubricant 5 to a
plurality of Thbrilpdtriicgndt dtiingss a0 hkoughi by smehiovmndwhddgta poep

devi ce f i lsulrd cant,,, t J Vi C Vi a py st 1)
dovi Ceobf2he! 95IBUIP AR WA S0 ond TSR 5l oD 2 Bhs! a0l
di stritalovesdevane Ygb)prdwided chst herekdbdi cah$o punpedinby enlde pifst bhe( 21)
is to bhe distributed tp _one or e lines of ,a group.{4) of .lines (5)
| cad nyCSHED VB EHE AR or T Gy Fapr chE SeebPibloPnIPRIES: he
post on7b21)ini sihfircdyicdese wirtlly Idoratedteiaat migpbentane sonewed (269, thpeni ng
~onto its 'aikﬁt f%c 7(23), for controlling flow of the lubricant into the
one or TREFEN PRESS(3)- 2. A lubricating device as claimed in claim1, 20
characterised in that the distributor device (7b) is part of the punp
device (7a). . 3. .The lubricating device of aiml, c acterized ,in_that
The oyl | ndbr & B T5R0 sl bo ek PEs 60 ofrPa. Eh8 BhFeudBabiteys, 2ERgdsa 1o
regi st enteirt itbhe tair |sedsit ane a0qydeal he%) theuahstibat d3upeltyrobfl dwhiei cant
through the plurality of outlet conduits (11%,is controlled by the _piston
(21). Ahr uBPFBatdngSAei@E ottt fhe RE3FARt &5 AP BRA T AXLRA Y he

QW i nd@isgﬁ)ad&ibl%/ cyhdndrd €t agdy | n@er tMal lshrigyH habrehegputiet agenrduits

(17 art%ge!tshpeorsegvipc%ne;cqugt ! ngrél.rl]gehCy}:!c:rnederdevi\flailnle's a work chamber 22
relatively tightly (Fig. 2). Along with its cylindrical jacket
face 23, the piston 21 also has a substantially plane end face
24. A control groove 25 extends over the jacket face, beginning

20 at the end face 24, parallel to the center axis 26 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



Repl acenent Sheet : 19 Novenber 2001 -18 5. The lubricating device of
claims 3 and 4, characterized in that the control conduit (25), for formng
the distributor device (7b), can be brought into coincidence 5 with at

| east one of the outlet conduits by rotation of the piston (21) . 6. The

| ubricati-ng device of claim1l1, charactgyized in that the piston (21) is
rotatably supported in the 10 cylinder (8) . 7. The lubricating device of
claim1, characterized in that the punp device (7a) and the distributor

devi ce ook tohnecedetvabent drd viehaledd aee {83)0f diftk thpslif)l voresvilce 15
(33) i u [ Qt r V] ) di c Vi ith

t he pigf%ngﬁélﬁaégngggtgﬂgt%ﬁg%§§§tﬁgggighlai@%%nggggéigg Eﬁ%(égﬁfﬁiﬁ

r ot at orglewwee2p53p. Hnehsd dngor issmth nghafevibe 6lowl aemizLavier dat etized 20
in that t r..devige (55 as 0, t i.c et at

desi refé%f%ég ogllotvldeomb%g lrrsgt %182. Sé.?bsﬁ]%(;rh{lu%lrll@ga??ﬁa\éggv&c%ergf E@I :‘]’Snn?&
char acteadzat borébal7t he stepping notor can be connected to the piston 25

(21) in a manner fixed against relative rotation by nmeans of a coupling
device (39). 10. The lubricating device of claim9, characterized in that
the coupling deviidss (e38) prascrmdield vty odttaiy @llayndadd dilendite 8 ubtheat i ng

dovi oo SLabbeL Ml CHELERST 600, BoLlgky he B peongl2h i cannect o o @

serves fpiar rapt, t herhd stennedtiohn cufmnner {ixedsagatdmshesebdt e a
rotation g St Ohar L POSt i A g Mou® A N9 80028 P4 PPe
10 device 33. The actuating rod 32 is connected in a manner fixed
against relative rotation and solidly in the axial direction to

a coupling half 34, which has two ribs 35 and 36 extending
axially and disposed parallel to and spaced apart from one
another. Between these ribs, windows 37, 38 are formed, which

15 can be seen particularly in Fig. 6.

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 920°, 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 1is in

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



5 12. The lubricating device of claim1l, characterized in that the | ocking
device (46, 48) has a | ocking nenber (48), which can be brought into and
out of engagenent with a | ocking wheel (46) that is connected to the piston
(21) in a manner fixed against relative rotation. 10 13. The lubricating
device of claim 12, characterized in that the | ocking nenber (48) can be
swtched into and out of engagenent with the | ocking wheel (46) by neans of
a positioning drive (51). 15 14. The lubricating device of claim 12,

char act eRPged § nefedise 1ocRAn@MHEAT (2b50eELemodPeEt BN a thatc hks

wheel , s @b +fieq Oeking MBIbes (4% oS 1aBbedipd 1ag RaPaWhe. 20rHes Wi

| ubri catii'ng device of claim7, characterized in that the displacenent
devi cetit@4¥ofgrictiamedo by thee covpdiion dii te eBsputed, e |emipEEy ng

devi cengf £ Al dRaRye S NN AChAII 2923 11 LRALLhe dbSphacerpli g eps (44)
is formed by a gear, which converts a relative rotation between™the piston
(21) atd-the rotator device (55) into a linear notion 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 TheRepbatémenofSHdet cou®l iNoyendbf 200proXddeachiitd; bheing a

purp deukeee (TRYCLAr (PHEREA0A MPLLEA oo NS, PR ARY C8 VLG, 8, phst on
(21) suppor?e axrally drsp aceaIPy in"a cylinder , an aving a
di stri batarloevime ivdgl 4§. wildls flbekliunkr whaell pespedibylyhexpestdng(21)
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i n t hatCogir aseendighe W1d the i dadedhd emeitiaq pgr 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 1l7a. 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
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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. 1If needed, a further Hall sensor or other

kind of position sensor 67 may be provided in the vicinity of
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If the thread of the threaded element 44 is a right-handed

10 thread, then the stepping motor 55, at least if the transverse
pin 42 is not yet in the position represented by heavy lines in
Fig. 6, is now rotated in such a way that the transverse pin 42
is pivoted clockwise. For example, it is moved out of the
position shown in dashed lines in Fig. 6 to the position shown
i5 in heavy lines. On traversing 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 0il, 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,
now 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 1is once again



$10% ¢ c& ()-s0 + $109% #(& ()-sO0Y10% & ()-3@0% & ()-! YLI0%& ()-"

10 10U

RXVAF 10!'6 $10% & ()-s0! X $10%& ()-s0!6 $109%& ()-sO $10% 8 8& () - sO!

$10% F F& ()-s0! $10% "\ ~& ()-s045678J0sT5 10!
T10% & ()-yl 10% & ()-F10% & ()-M 10 10 10't $10%& ()-sO ~
$10% &' () - SORAYWBEST5 10! ! NY 14

retained in a manner fixed against relative rotation.

For dispensing a desired portion of lubricant to the

lubricant line 5a, the stepping motor 55

the rotary motion is limited here to a one-quarter rotation.

is now triggered
counter clockwise. Because of the size of the windows 37,

28,
If

the stepping motor 55 traverses this course, this rotary motion

is converted, by interaction of the threaded element 44 with the

female thread 45,

into an axial motion of the coupling half 34

that 1is 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 line 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 o0il 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 1is 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

it, in order to approach the next lubricating position.

coupling half 34 and thus the piston 21 by rotation along with

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

suitable portions of oil.

5 can be supplied separately with
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The dispensing of an oil portion can be done in pulsed

fashion, as illustrated by Fig. 8; the injection pressure p

built up by the pump device 7a is modulated within a lubricating

interval t; t,. To that end, the stepping motor 55 is triggered

and moved incrementally, so that the piston 21 is likewise moved

incrementally. In each of the brief resting periods, the

pressure p can drop somewhat below a pressure limit wvalue p,.
The connected nozzles begin to inject at the pressure limit
value p;. If the pressure meanwhile drops below this value, for
instance to a somewhat lesser value p,, then the nozzles inject
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
between individual droplets, because of the brief pressure
drops, is zero. In this way, even small oil gquantities can be
dispensed over a prolonged time in the injection stream, using

relatively large nozzles that are not likely to become stopped
up -

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.
One or more complete piston strokes now cause the expulsion of

air and the £illing 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
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

10 10 10!'Y
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rotating the piston 21 and thus actuating the distributor. 1In

the opposite direction (arrow 71), however, any rotation is

blocked, 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 ¥ig. 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 1lubricating 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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aracterized 1in that the control conduit (25), for forming

the distributor device (7b), can be brought into coincidence

5 with at least one of the outlet conduits by rotation of the
piston (21).
6. The lubricating device of claim 1, characterized

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 lubricating 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 stepping motor 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) 1is connected to a locking device
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(46, 48), which serves to arrest the piston (21) in a manner
fixed against relative rotation in selected rotary

positions, while allowing an axial motion.

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 (21) in a

manner fixed against relative rotation.

10
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 locking 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) 1is 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 linear 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
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hav1ng a distributor device (7 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) 1is

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) 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 method for the 1lubrication of 1lubricating
stations, wherein 1lubricant 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.
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train of individual pulses, betweeén 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.



