; €3e8h8| $. 6ThRY( DEVI CE AND METHOD FOR PRODUCI NG AN AERCSCL The present
invenmmw“meMHm% to an aerosol - produci ng devi ce according to the preanble
of cl ! ernore, the present invention relates to an

aer osol - peaserci ng nmet hod. DE 197 216 50 Al di scl oses an aerosol producer in
whi ch flow control valves are provided for separately adjusting the anount
of the carrier / 0 Lquid.t re each supplied
10 the inj ector%ﬁéﬁ&ﬁ%&éﬁbﬁﬁ@%ﬁﬂ%@gﬁ DE 199 172 19
Al discloses a netering nenber with two netering punps the conveying
capacity of which can be regul ated through adjusting operations. QI is
conveYVlke phgsert inventioneelatestp gmapsosoi-producingpgévice assaidingvir thevareambleneed| e
val ve gﬁ privided in the conpressed-air supply line as part of the netering
devi c®.C8f 196 153 79 describes a pneumatic hand-hel d spray gun with
automatic spray jet adjustnent for use, for instance, in paint shops.
External supply nmeans for supplying at |east horn air and/or mediumto be
app! i edrthennorer thenpresentiaventiorniealates 4o aniagioselrproduciogtmethodd by a control
unit and via which the amount of application can be varied. DE 92 05 369. 3
di scl oses a device for the netered spraying, particularly, of adhesive. In

this DgEVIGE216 BO A1 idtibskes ansdtirb8blqstofNcardAMIRES fRewalontioNvalvieakeliri nozzl e
froma su&j)e%lf/ tank, the amount of adhesive being adjustable in an
F

i nfi nPROY| separ@tely pdiustingibe @avauns obthe/garogr ges end/ariiae amaumt obthe
cool i pg.: [ | ] | ; - e atom zation of the cooling
| ubri Ic r'#“ﬁgst agg%ttarcm%uéghg\e/\?%Cﬂﬁﬁ]'éﬁtﬁgﬁpéeg}éc;ég'vaI ve. The volune flow of the
liquid cooling lubricant supplied for atom zation and the vol une fl ow of

the c ressed air are here variable via a pressure reducing val ve. 2 A
f ur t nERe BUBRYB AuRE T uRRCatoB Al B 199112 18eh hdisclaseaia metariid Begbesub i shed

EP 1 ; | m ' ' , but
ot -t WA S0 mdierif Bl ¥orte iy Ehoablty UTWARKNEN b RegUidfen fdtghr o B
depenadjostingipperatioas sOj 8 gomresesibyetheAwgeneteringgrimpsfrom &sapplyfvesseDE 196
medi QHONEI o8 NBERISRYeI IOV GeAdh e SOPressedpAil sapplype it of the " 1 °

metering device.

DE 196 153 79 describes a pneumatic hand-held spray gun with automatic spray jet
adjustment for use, for instance, in paint shops. External supply means for supplying at
least horn air and/or medium to be applied have arranged therein devices which can be
controlled by a control unit and via which the amount of application can be varied.

DE 92 05 369.3 discloses a device for the metered spraying, particularly, of adhesive. In
this device, the liquid is aspirated by compressed air in a Venturi nozzle from a supply
tank, the amount of adhesive being adjustable in an infinitely variable way.

In the device of WO 98/10217, the amount of cooling lubricant which is aspirated for the
atomization of the cooling lubricant is controlled with the help of a valve. The volume
flow of the liquid cooling lubricant supplied for atomization and the volume flow of the
compressed air are here variable via a pressure reducing valve.
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especially for cooling and lubricating tools or workpi eces. The device
conprises an injector device arranged.in a pressure tank for producing an
aerosol froma liquid and a carrier gas. The liquid formng a |ubricant,
‘preferably oil, is aspirated by neans of a partial vacuum and atomi zed in a
jet of the carrier gas, preferably air. The carrier gas is introduced under
pressure into a chanber of the injector device where due to the enl arged
Cross-section a partial vacuumis obtained that conveys the liquid fromits
COndUAtfurQhérOatbﬁ‘fi@rﬂékhB@n'ffbrh*EEP olebrgg And supplies it at a high velocity
to the carrier gas flow The liquid is entrained wwth the carrier gas flow
and deposits finely distributed on the structured surface of an inpact

on el thEBest- bbb eR BRI a8 0o Py aR BRG 2Bt to R ATRIP L 8RS, Per e s
provi el pressurecioit rst th@@ﬁwdnt\ohnqlhidfavrdi@r cHtriecyas PYanby teitraied ivi @ whi ch
aerosol is taken fromthe pressure tank to supply it at least to a tool or

wor kpierandesce (poni the skiRalyl RNSSFY: i ng purposes. The liquid and the carrier
gas are each supplied to the injector device via a conduit in which a

control valve is provided. The control valves regulate the pressure, both
dur i ng gemprit Ydegicetis &knbwauram Dl 18615432 5 AppThe aeroduls peaduced theeby cah The

O o rpe Vel e ST 5o S e h b Ralon ™ |
outl:éésréjegcq%n fgp (I%I é'r'ic?ll.fb"f‘l%tlnqmo?s wa'oHﬁﬁléé’ése when the tools connected to

t he out ve at l'east a mni draneter typically of 10 mm
Wth small tool d| aneters the withdrawal amount of the aerosol per tine

unit 1S S0 sma t hat the ressure inside the pressure tank rises
cont i T BoYES omeriaserp il oA AishBesd i # pregiirS it trs Proding afy
pres Sélér%séFfrdYﬂ'érqdla%n@laé Eafler gas. Tise ﬁ&ﬂ@'fbﬁﬁnﬁ'aﬂluﬁﬂcéﬁi{t 9Fé\‘éfatﬁyabﬂ ligr gas
supply to the injector device. This rise |n£ressure can be prevent ed

t hr ou@ﬁpllta’ﬁ@d by easanscofca partil vaeuun andoatomized il & jat of the parriebgasspeci fic, a

YR B R s R Sl L L 1

fi Xedinjeduregtsfies mq@ﬁéidu@ tagPeflargR mtsb-sbbﬁoﬁarﬁarwr@ougm efoBtaigedxt er nal
carrier gas sup i ndependent|y of the pressure control by the

cont rihat oamw&tge lrnuéi ﬂrorq\uts@pmq@pﬂ glso t&rmlﬂatfﬁgslﬂethemé\ﬁmh%ﬁ@r%mwﬁ&é@i
supp! ¥ WHSSIHES) f?;”tﬂetc%?#erggff{ﬁéw orR& FQRRSs %Rgéfﬁ%h'w&#ﬂ{e J:%]’ﬁe; QQWHMW ocity

of the rrier’gas su o0 the |n ector ‘device 1's no rgh enough

for aamxﬂ teposits ﬂme:lyudcktnbtlﬁed@n tbelsyrucmredeurfges ofvah hmpacl bogly. d Heslicauighpl i ed
toth |njector so that th aer.o roduction is nterruted To
i ne BT SLERacHEN S5 asioRs o8 A STAILBRHCR RS onahg shdace P e GRafed i n ¢ he
pressygg t anks of known devices. Aerosol is discharged via the bypass in
the case of an inadm ssible rise in pressure in the pressure tank, whereby
the tank pressure decreases again. Apart fromthe fact that the aerosol

di sch fr the pressyre tank is. oIon er .avai | abl.e f.or .t ool

| ubri @a’ﬂ?g'ﬁ %fﬁg]e r%!?%ﬂllb&‘eé%fsbgr&v' o"i'jﬁe negiiog it WNich oINS AResi r ed

way, éék%@oﬁomm Vi @%iéﬁéer@é%@ttéﬁé’rﬂréﬁwh@%egéhr@QEhR@é saﬂﬁlyqﬂ &tneas of
to a tool or workpiece for cooling and lubricating purposes.

The liquid and the carrier gas are each supplied to the injector device via a conduit in
which a control valve is provided. The control valves regulate the pressure, both during

supply of the liquid and during supply of the carrier gas.



4 the discharged aerosol. As a result, the constructional efforts taken for
the aerosol producing device are inte 35|fied in an undesired way. It is the
obj ect of the present invention to desSign a device of the above-nentioned
‘type such that a reliable aerosol production is ensured for a range of
aerosol w thdrawal amounts that is as wide as possible. To achieve said

expod 5 HETebERSRER B 1E o Tes eiminR s <R bR H B B R Ve
t he adifficiently Rrbe ahfouit of BERRSD| istdrieybdvid@le ddrakdFoutiBl froasimselesBuRduci ng
device according to the invention conprises an injector device. In the

i nj ectepk. B@wethe aa\selwhe@ dne taply coanedad te in acospt puttetdwyeatdeastia qui d.
The ¢ re each supplied in controlled quantities
to th@['{'%ﬁre“c ;@ﬂ:ealls/ qupqp@‘ast one throttle of a throttle system The
gquantity- control I ed supply of carrier gas and liquid according to the
invention into the injector device results_in an egluall reljable aerosol

pr odudthsimabtae! WIQ”FP"?F%WG \w#aﬂrawabamaenbeahevaqrﬁa R tImPBOK % SO spalls

par t i} éﬁénﬁgy éé'éu?-@‘?ﬁ’éi ré@shﬂé fénk*@e‘é"‘&in‘ﬁ Yt‘Pife téﬁk??%su‘(‘éthdrawa'
amount s e proportion o car I er gas an IC]UI he aero can

pr edeasgmmtobcbllyrapprsad:rmngnhe sapplymeessudaat Mmcmme cﬁhes gashasuppiedisa mai nl y
due to the fa}ct t hat t he Fgu&?n&j@t%:c nqrol | ed supply of carrier gas and
Ilqu@FFﬁtteé”? RIS} Q% PRI ' l?cg?ft Sy adapted to the aerosol

wi t hdrawal process. The units supplied with aerosol, particularly tools,
are connected to the device via at | east one aerosol outlet. The connection
of a Thislrisedn @newesah beupries entedstheougif theqaressurasontrol onitié goainall
Cross-secti-on vi a dependi n e design and node Oft?%et ation of

the t¥YS-d %B%E?qr?csp\%if'ﬁnﬁ ArPEHTS POHHPE%%] 3 Jong P GirNSq Ry itself
t her edhtforvalvedor IHekdrtier s subpiybekaBBe ehd applp pHEBsur qof 19 GRRrieISGds | S

conveyed. 5 The basic idea he invention is that the volune flows of

t he cigfixedly @&ée&ﬁﬂﬂlmeﬂelﬂ aeperdenaeawith the c@mfrgmatmiot heexternal speEr @esdevi ce
are aﬂ@i{t‘ d to the aerosol wthdrawal amounts by neans of quantity control
viat rottle system Neither the pressure of the carrier gas nor the
pressure of the liquid is here regul ated. Rat her a dynam c pressure change
in the carrier gas supply and the Iﬁwd sup takes place on the throttle

syst ehMUSSANAEREIAEALIY Of HehPESSHIeH ERRYEQ] by tha§oatr§l alve fon thg “eﬂf-‘fqe%‘ﬂpﬂih ther osol
d

Sl -Gt EBrebSurd BeiRh Sl blYSCATERE 1k BESsurdBaEine: ol sPhalltnat | .

in t hinedowevelbclty oktheacareibt gasieupplidd tmtheafnjemr dawizens 0 IEngen hngh ance, when

a drill e cool ed and |'l:IbI‘I cated is. connecf ho the aero { utlet, a
const%rﬂﬂuﬁhglﬁ?%?t'%ﬂa RNEe: EBmeE Pag Winout 3”'9(4?898"“%8 as | ong
as t hl?\ éli?@rrd’é\h & s%ttﬁbﬁtﬁef%ré%lcf!rﬁaﬁbﬁbﬁw féﬂﬁt‘é?f@.@?éﬂ Accordingly, specific

volune l'ows of 'carrier gas and liquid are conveyed via the throttle
system When the drill changes its operative state, e.g. by the dril

penet atln 0. a wor kpi t he a r osol Il be
P dos L8 Maltalrhtre, SartBbl BoBRnon st Gis, A tvBass Einsi8R3n BREPIERM o oo
t he Sttankk of Rhowh @évitedNAefstol iSdisaifarged Vidthd Bysdh tiee ¢case of annot
pressure-control l ed, but quantity-controlled, the aerosol pressure in front
of t hieagdengsilp risetindressuren t%@@;suw@nébyharq%@ertaol@p(ﬁﬁasuw 6@Pie§sa§a| n
supplég to the tool, which in turn | eads to pressure stabilization in the
i nter Mot the device for aerosol production.

Apart from the fact that the aerosol discharged from the pressure tank is no longer
available for tool lubrication and the yield of aerosol production decreases in an
undesired way, such a bypass requires downstream devices to collect and dispose of



I n an advant ageous enbodi nent, the quantities are controlled in response to
a nonitoring of the differential pressure with a sensor which neasures the
pressure di fference DP between the su%ply pressure P', with which the
‘carrier gas is supplied to the injector device, and the tank pressure PB in
the pressure tank in which the injector device is arranged. Wen the

vol unerisherdpd 2aHtLAs s3e81E e Gahtirduonel i ElekEsl BF e FRlebBEr “dey i Ce
at a giodesingtdesdeam interfSifidd inteh thdeYitddevgy stem Wien the differenti al

pressure OP decreases, so that it is below (err) the throttle systemw |
be cl osed and aerosol production suppressed. Aerosol production wll only

be r ' ' (= : | m t

val uct BT, g dhe Bresi el B6R 10 oBbich £ 316E of L ARy idioP gl M3 or s
swi t csuchothlay atreliatsie Rierdsul prodiaitids isiensgegisfar ¥ ramyé oh ks sop aitatirawa,
resulting in a stabilization of the aerosol production. Such a control

yi el ddMaHnisdhatisi as Wi RS PessiBIBowi ng a 1 ong-term stability, both for very
smal | and very | arge aerosol w thdrawal anounts. Accordingly, tools having
| arge and al so tools having small aerosol w thdrawal cross-sections can be
conneto adhievetsaid akject dhe fratursssof dimipet iasé pyovided. Adeantagedusol di anet ers of
l ess than 1.5 whi ch. are e.g. used jp deep-hole drilljng, can be

ol | <BTGOSTIRNS AR ceveoments ok feBranian fod dneliod WEEBAR hat

Pr eSSaifie Gy el AtV @j6ctre\ischibed irftHe rteeeminhs tank that forbid an
aerosol production. Furthernore, 1t 1s particularly advantageous that the
volune flows of the carrier gas and the liquid can be predetermned via a

fi d d set.ti f.th hr.ot t | t .
changlie ARGy BEmukd Rvie Srdang fobd Rreur Al Et e ETehsb dhreR: of
t he i mvwpBtihjeBior ideRice0BhIRroddl i§ prodired M atdrier §88 bha@ IRfuid.ehe barpikt | e
system in particular, are performed centrally via a control unit. In one

enbodgaeand thexliquid @re leach pipplied shepnteliedisuantities i thedinjestorcdsviceViped by

the ¢ I i predet erm ned nunber of baffle orifices
t hat I%%%{‘g@e gﬁéﬁ'&oﬁy&é&gées&ggeim'ecti vely via the control unit. This kind of

setting the volune flow with the help of baffles represents a separate
advant ageous aspect that is independent of the renmmining design of the

appar Bne suantityrcontiolled supslyAfcaiienoas and fiqwd acserding t hejnyentuinter t he

I : ' : : j baf f |
ssorpry ipSrdsRiost BB ARt &h gha) rébic HiosBl prodteticn boi{win shid o T 2
devi clargd aetosol withdtawal ansourist |t separticlladgadibantagebds évat withih thdwhotievi ce

o oG S b ol b Bpori o o B ML ' ©
| ubr i 8@sBOcAH bk lopedbtbRhingavS o sbibgiveeshdidpiodgtiieakayat pr edet ernined tine
intervals. To this end a closing neans, which is e.g,” fornmed by a

controlled ball valve, is arranged at the aerosol outlet. The aerosol

wi thdpaualy 580 D8 ShaRL Lo feadl e AR Gk Rnfofist L6589 B ba%eF 3ot  ©
and liquid into the injector device is optimally adapted to the aerosol withdrawal

process.

The units supplied with aerosol, particularly tools, are connected to the device via at
least one aerosol outlet. The connection of a tool to an aerosol outlet has an effective
aerosol withdrawal cross-section via which, depending on the design and mode of
operation of the tool, a specific volume flow of aerosol is supplied. The tool itself thereby

forms a throttle via which a specific volume flow of aerosol is conveyed.



Due to this interval operation the pressure conditions vary in the pressure
tank. On account of the control tinmes_.that are due to the system a
pressure-control |l ed supply of carriersgas and liquid would be too inert to
follow these changes. By contrast, in the device of the invention, there is
no pressure control whatsoever so that even upon closing of the ball valve
the aerosol will be produced further with unchanged paraneters of the
throttle system The aerosol produced as a reserve can thus exit suddenly

upon e BaBiE i@éa bhthidlventicH isehanthe vollime FloWs sFiahe afiat dabakd tHe idigdt ool .
The invention wll now be explained hereinafter with reference to the

dr awi thgs are intigdueed intp ghe injeetondeyiee lareipdgpigsh tofthe geepsd aithelidwal  t he

aer osgl.- j [ C i gt j L ORI det ai
o o oRhB BBy oREn Bl i e DU R ReiB B BaSHRSF £ 5
showsthercegridogasrot thef presbarkf dfeha sigeiaiis hef@ reduiatedeRatreeraaelyndimi to Fi g.
1. Fig. 1 is a diagramshow ng the basic structure of an aerosol - produci ng
devi cepsuigchange ndbe Sarnst gas fIPphhana &e igyid supplydakes piageRibing of t he
devi L for cooling 8 and lubricating tools 3, workpieces and
alsocg£%$g%g§§ﬁﬁachines. In principle, such devices 1 can al so be used for
produci ng aerosols 2 for inhalators in the nedical field, air humdifiers

for dQnestic applications, or the like. The _device accordi to Fig 1

omr SEELAVaERE Coange i Riessuehan Atz g REEELP SEITRL PRSP ATERY. The
i eciar . . : . Ehethelry . “with a
Iilquiq‘(]:?%vsi'“gﬁy ggggndéﬁ g%%%ljil’\’{) bl;. ihgla?gfﬁa'ﬁﬂgﬂggg&g%%iiégs o% g?‘r&ggggtiliiﬁ made
avai | amd aerdsal aupplytakesspldcain theugadeyof(tioe-vaheie)aarosal withraywapamosiotse pV,
which is typically in the range of 6 bar < P' < 10 bar. The liquid serves
as a lubricant and is forned in the present enbodi nent by oil which is fed

Vi a apolinktarR8eWheh'a drilf © 5@ BINEH ahd 10bfiGstBats ¥ehrectsd i 8 AéroRsl litletor the
| i ke, may al so be used. Both air and oil are each sup&tl ed via a throttle

8, 9 &eonslant amesinbef aerpsebwill bereenvayegdiia die gerosot evtigtas lang@sdhel e system

ol et preraive St ierBof RthiRk kg SoRraRBY. Sttt otthg b of Bt ="
connegasdnd fiqlideareaonveyed Rid theQhistie bpstdm. (Wieén tHwodril) chdmgessiensperalite
which is designed as a differential pressure sensor, neasures the

di f  estalf. ie:8. By hedlilepenetrating intormwapiecerhe 2eresol Witidsawal GPESSPFioy i n
|y eclle (dSeq Snel ExHfer fftrf of S8fosdl s Uliod Ry Higton CORpRnET an

inj ecm?]pplyz baltimsﬁd ahd ¢agriengas tpeﬁxei injector devese isfnat lpsgssuréebntrolred,dmtth he | ower
U 1 2SUAH SATEI7S By BEPSUraL Bt PR o1 1BP serone| QUM Eipgdesed. - o o

SUCCOWRGNDY RiGerlvoluRTIdwRAGaift 3diiplie tootrRthan atficty ituin lEedlibng. 16 at a
predetermned distance relative to the outlet of the injector chanber 13,

sai d pitessarecstabiizatiomiretherinteripr afifhesdenice formaroselproductione supplied via the
throttles 8 9 into the injector chanber 13, and a partial vacuum by which
oil is aspirated and interm xed with the conpressed air is created upon

ent r yjn & 8diatabB8bes bmboditasite thel guaitRicerk tongbliéd teesponss teéact i on. The
resulting gas jet with the liquid droplets contained therein is supplied to
t he i mgagprlmgpthmdlﬁﬁrentlal pressure with a sensor which measures the pressure

difference AP between the supply pressure Py, with which the carrier gas is supplied to

the injector device, and the tank pressure Pg in the pressure tank in which the injector

device is arranged.

When the differential pressure AP is above a first limit value APo, corresponding volume

flows of carrier gas and liquid are supplied to the injector device at a given adjustment



9 which liquid droplets are first deposited. The succeedi ng hi gh-velocity

air flow of the gas jet including furfher liquid droplets will |ead, upon
i npact of said droplets, to the forma¥ion of particulate droplets of the
‘oil, resulting in the formation of an aerosol 2 with very fine oil

particles. The aerosol 2 vvith the fine oil particles is deflected laterally
d disch i tlet 17, wh in the instant. le i

arr anoRodh it Sudeft yier te e grertiel plessllin AR éq%#%%%ﬁ tpatik e ipp i e

to a égg't?éthr‘oﬂleoéé)&é?&h%ﬂ beclBsed 8hd Bbré¥ol BRS %,F‘IPF eH7A sdtl so be

pr ovi or connectron to a predeterm ned e heavy oil

par t i grogsiction W|Iderslymt#eeumedtégaubwrtetmrthefdmmnpalqaresswet@(nieeds dfarther ch an
oil reservoir 18 is arranged that is advant agmeousl used as oil for aerosol
pr oduliiit yalueTdP awhich s apoye APos dhe diffesanes be ﬁBQI@@fOFWS%e aer osol

aer ooap3liby B 5yiay Pl BUBHIS)FRke BT SRR P alBndiBRuRG e Pon of

t he astabhiehtich bﬁm@aé;agglqgrouucmjrpps cannot follow said deflection, so that
only very minute oil droplets in the aerosol streamare guided via the

aerosol outlet 17 out of the pressure tank 4. In addition, a further nozzle

(not §U Jedird) §i ?%,c,%re %‘( EQPdéof Efoo%‘éﬁ&l\ %hB@/lr‘ibd? 'Iédsgof?-ﬁ‘lln ﬁgbutﬁb%'tr?ﬁir%ryfmans

19 mh|c I's cont y an external contro rovi bet ween aer osol
out | esmall aaddrery targ8 aefdsnl Witb\sira\galrammanAcsornmgl)ertadsmavmgw’acge)gnd bal |

cpencabBEOE kTS sSrod BRI berch con A Fonfelad T iy of
aer Osaéro%o@t@w E@&lc a°4 BBIs¥a tdéfrlhf‘é?né@?s gﬁ%ﬁwﬁ ¢ RH wm.bu aré:' g. 2
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shows an e n Injecto vice 5, i's substantially
[ dentegahsadimdeep-heta)dmllmgmaramoeltabhgswrzpliedgmtmaerusel ilhiseespecialigviled 5,

in parti so co ris anln ect chanber gsite to
and” SpucBErnB Bkt A EoR o atser Vaiho T I BlesSim Bk oafiotBa B ng
fi xedadnosegrdeiuefior.he mounting 16 at a predeternined distance relative to

the injector chanber 13. In contrast to the enbodi nent according to Fig. 1,
two sets of nozzles with two nozzles 20, 21, 22, 23 each are provided in

t he a t- ' t ' t | oi |
e ARRRIEE: TS BAL DR o phgcbus I8, AB 356 R dfiné alheh s o |
20, ZtheQIqDﬁceba'ln bej preﬂét'wntrfed viajeefieally preaiebermiddd seitingufithg thmmﬁ ied via
the first nozzle 20 and oil via the second nozzle 21 into the injector
chanbgystam. anpheeed Behlbe sbanged dyring eperalionsfithe a¥igeabove the first set of
nozzl es and al so

In an advantageous embodiment of the invention, the control of the device and the
setting of the throttle system, in particular, are performed centrally via a control unit.

In one embodiment the throttle system comprises baffle assemblies controlled by the
control unit, each having a predetermined number of baffle orifices that can be opened
or closed selectively via the control unit. This kind of setting the volume flow with the
help of baffles represents a separate advantageous aspect that is independent of the
remaining design of the apparatus.

At least one nozzle with a baffle assembly is provided for the supply of carrier gas and

at least one further nozzle with a further baffle assembly for the supply of liquid.



conprises a nozzle 22 for feeding air and a second nozzle 23 for feeding
oil. The supply of oil and air via 't various nozzles is
guantity-controlled and takes place via a respective throttle 8, 9 (not
'shown in Fig. 2), the throttles 8, 9 fornming the throttle system The
control of the throttle systemand the supply of oil and air into the

i nj ector device t akes  agai | ace via,the contr.ol, unit 10. endi ng on
o IS 15 al BRI pER e o b RRIRBHS taalEernEdl e B

i nt r ogigedrdwiniWigh tHI§ deicedt Predéterfimed thhé irteAlywlhbéiahe Uthvicevagsumiagf | 1 st
nozzl e systemor via both nozzle systens. The air supply can be further

adj usAreHNSiRblesstAte. of the additional nozzle 22. The throttles 8, 9 of the
throttle systemare designed in the formof baffle assenblies. An

enbodi nent of such a throttle 8 designed as a baffle assenbly for the

suppl SueH madesicf operatiin areaslgi required for céaliely @d)@bﬁbetir?amnw\/wm@e used
in the aerosol producer independently of the use of a differential pressure
cont rtgibe fedithraerassl gt pregietermingd tigigdntervalsaT e dnisiendud Elpsing maansg

i ncor t. i i ; f i T spaced
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cr ossaerestl withdraival darretstarted br fihishbd bbruptiyrby & ceredbording moafrer afthg

desi nqd to differ fromone another and are within the range of |ess than
one M3 Y8¥&er up to a few millimeters. The baffle assembly shown in Fig. 3
serves to supply air and conprises four adjacent baffle orifices 25. A
valve 26 via which air is supplied to the respective baffle orifice 25 is
posi tDoaéalthis irterval opératianthe pfédseire conditieng saryTihdhdipaessure $amif. Qe baffl e

N N B O e
baf f | @rhedyas Afd ﬁqﬁiﬁﬂﬁ@@lﬂ%@@o ihBR tb PlW tHdisBahaRybs By eBnPast itneaf fl e

orifice 257is considerably smaller, but at |east not substantially |arger
t han dewice pbihe ipeentiam thererie ob. pressweteentrohwhetsoever st dhateaven ugondi f f er ent
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control wunit_ 10. Dependln%ﬂon whi ch ones of the baffle orifices 25 are

cl oseRPInG pthedbaltiyalye eaftis thussdirestlytavaiablgrtodhetadly ot t1 es 8, 9 are
obtained, fifteen different crosssections being adjustable in the present
case. The baffle assenblies for the supply of oil have a structure which is
substEmd invehtion edihhowdle explaineidheseinafteuwith oéferdrecdiar theadrassreysh irywhinthor di ng
to Fig. 3. The baffle assenbly for the supply of oil only conprises two
different baffle orifices 25 in the present case. The baffle assenbly for
the aeigi §iigRAblogk bigRfPAmdf SMSerBbafdiRick ki Qél‘Js'oF-Eﬁ: ] by f er ent
cross-Sections In the present case. The aerosol-producihg device 1 is
central | y acpordiopltedhe irventiencontrol unit 10. 12 Dependi ng on the type of
the tool 3 connected to the aerosol outlet 17, it is predetermned for the
i ndi vidual baffle assenblies via the control unit 10 which ones of the

baf f |Bi[992!§r1cﬁﬁ§a detall &f FE56GRM Gl sedbirileMBeSinfsrt o RPEStosblependi ng on the
aerosol’ wi thdrawal anmount discharged via the aerosol outlet 17 out of the
pressure tRIARUAINGtdeyiGe. wi | | consequently be an adjustment of the oil and
air volune flows supplied to the injector device 5. Since said volune flows
are preset, a dynam c pressure control takes place in the interior of the
pr es skige3tshtwsian whibodiment ofcalbaffleyassembly forithe alevief sdavpdingzat i on of the
aerosol production. Dynam c cross-sectional changes in the crosssection of
t he aerosdE@dﬂscharge, in particular, as well as associated changes in the
aerosol w thdrawal amounts, effect a change in pressure in the interior of
the pressure tank 4, which counteracts the respective change in the

wi t hdFigwdlis ardiagram Shawindythe tiasigstouchsreasf aar aenpsol-produamgydebice viedthien
tools 3 formed as drills, ich are introduc inta a workpi,ece and then
 onovRIESPRLERATey e D5l 2pticernanas of the dedes 4 B ittt on

wi t hout the need for changing the setting of the



throttle systemduring operation of the device 1. A stable aerosol
production, in particular, is ensured_in the case of tine-variable aerosol
wi thdrawal anounts. The set val ues ofSthe throttle system are suitably
‘'stored as paraneter values or characteristics in the control unit 10 or are
entered into the unit, if necessary. The virtually sole precondition for a

stabl e [ 0SQ t|o i.s that ,the differential. ssure. ~P =
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pressure tank 4 nust then not exceed a predetermned |limt val ue. The limt

val ueaiohPumidifiers fondomestie applications, er e like2. 5 bar and is preferably 2.2
bar. The differential pressure is sensed by neans of the sensor 11 and is

read as an aerosol production control input into the control unit 10. 13
When The devickeicediding tdFRE SUsepriset® pregsiife tark 4 inv@hich eﬁPm edorc@aiteuous
aer osol productlon takes place_in the injector device 5 the settings
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advant ageous way. The difference OP between the limt values OPo and OPT
forms a switching hysteresis for the aerosol production control, whereby
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aerosol production, are avoided. This prevents an escal ating system
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contrast, aerosol production should be stopped when tool 3 is renmoved from
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The injector device 5 comprises an injector block 12 having arranged therein an injector
chamber 13. The injector chamber 13 is enlarged in the area of its outlet towards the
lower end. The outlet has arranged thereunder a conical impact body 14 the outer
surface of which has a stepped structure including a multitude of successive steps 15.

The impact body 14 is arranged via a mounting 16 at a predetermined distance relative
to the outlet of the injector chamber 13, said distance being preferably adjustable.

Air and oil are supplied via the throtties 8, 9 into the injector chamber 13, and a partial
vacuum by which oil is aspirated and intermixed with the compressed air is created
upon entry into the injector chamber 13 due to the enlarged cross-section. The resulting
gas jet with the liquid droplets contained therein is supplied to the impact body 14 on



14 Patent C ainms An aerosol - produci ng device conprising an injector device
(5) which is arranged in a pressure tank (4) subjected to a tank pressure
(PB), and in which an aerosol is proddced froma carrier gas supplied at a
supply preessure (P~) and froma liquid) and conprising at |east one

throttle (8, 9) via which the carrier gas and the liquid are each supplied

Lrolled t to th jector d ,h t din that th
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Ppr esSf f?lc(LQDng'fLPrfhéDﬁQI e Corgﬂﬂl‘éat@gﬁg?h’alfﬁ?%%f%@W&%ﬁt?é@%@ 2. The

aer osol - produci n char act n that said

t hr otformeatien ofapart@ulabaurmpletsobf\lha od kesuttingl in diné for(riedion of aragrosol 2 with
aerosoér ? gdoulm n IdeV| ce according to claim1 or 2, characterized in that a
sensof Y 'T II%QFB?8§] ded for determ ning the dlfferentl al pressure (OP = P~
- PB) V\/mch fornms an input for said control unit (10). 4. The

aer osol - produci ng devi ce according to any one of the aforenentioned clains,
char atheapemse! 2iwiththe fing ol particlesss deflectedlaterally arg) disphaggeshyia aof a

thr ot 4978SVALRE LaMERATRD ianChoiRho T BRaB08 bo' 8 Ml BHERY. e
accorfgnkd, frorasaidaark ahdtsupphéd teeaeadli D e printipleT® plorditpot gsiosetoutiets hat
said carrier gas is supplied via a baffle assenbly form ng at Ieast one

nozzl ¥ (nm)alameaorpwﬂg@ f@WQﬂrtcho(‘é‘? a pIadetesmined EMF‘Qefg Bied via a
baffl e assenbly form ng at | east one further nozzle (21 ) and a further
throttle (9), to said injector device (5). 6. The aerosol - produci ng devi ce
accorﬂhmgeavy alhpadioteowill descahdrombe the botéam of therpressoiee tarike,iinedhicmanhat

t wo seLs o?z]él es with E nozzles (20, 21, 22 2,;32 each 15 are

pr ovi YeIPSERYOIR 13 ISs@pangedihat is adwantgg %UP?%F@” gaeeraseLpIaducsen. 21, 22,
23) having a separate baffle assenbly assigned thereto. 7. The

aer osol - produci ng device according to claim®6, characterized in that a
nozzl Eo @eRipveia $izaselgetion ehtheéail tiapletssm the gercsop? ocagiestrdcturash@osuppl y of

one. oAy RerdsrafiteBitod ed FLEST:thS mecoat onipt FL Rt EliiE rae 2
pr edeé@raklﬁeaieiy%‘@&rngbwr d&leémbﬁu@ derbbeisait e Radr melQ:lrbf)s %@ﬁn6t25) 9.
The aer osol - produci ng devi ce according to any one of clains o 8§,

char dellewisgididetiection: sedhat anly very minute @ésirfpmgps iofthe weresdl ﬁtr@aaser@nbl y are
each &%éc? rS}e.‘adthe aerosol outlet 17 out of the pressure tank 4.

In addition, a further nozzle (not shown) may be provided for supplying additional air.

A closing means 19 which is controlled by an external control is provided between
aerosol outlet 17 and tool 3. The closing means 19 is preferably formed by a ball valve
which is controlled by compressed air. Said valve can be closed and opened via the
control with short response times, whereby the supply of aerosol 2 to the tool 3 can be
activated and deactivated abruptly.

Fig. 2 shows an embodiment of an injector device 5, which is substantially identical with
the embodiment according to Fig. 1. The injector device 5, in particular, also comprises
an injector chamber 13 which is opposite to and spaced apart from the impact body 14,



with different dianmeters. 10. The aerosol - produci ng devi ce according to any
one of clainms 4 to 9, characterized in that the dianeter of each baffle
orifice (25) of one baffle assenbly i'Y at least one third of the thickness
‘of the baffle body (24) defining said baffle orifice (25). 11. The

aer osol - produci ng device according to any one of clains 4 to 10,

h ' ' , h baff | if 25 baf f | nbly h
car 1 0% gECbpody 4 e 4G figed By e arghG o tbtn & 4 eadieB8R 1o “The
aer os@istaicaduiEtivg 16 Bye fHiect6cehahper i@ any one of the aforenentioned cl ai ns,
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characterized in that the aerosol outlet (17) has assigned thereto a
controll able closing neans (19) by the actuation of which the supply of

aer os cosftast i IR BeRELRIR asBHtdiRR 101G 4 frd PR ortReRles v OforRiEs cai o
cl osi pQ, Zre @5 2B%Ychi arefmoueiddiny tife agabgemeatadertingab\Rg. 2, the sés The
aer osol - produci ng_ devi ce accordlgrjgot o any one of the aforenentioned clains,

char as@ingAtedeed ainand aibindo ¢he injegtor@devied 5t or ned by air, and that said
liquid is fornmed by oil or a synthetic ester. 15. The aerosol - produci ng
device, especially according to any one of the aforenentioned clains,
conpr The figstaet bhnezdles comprises two woizzies 20, 3¢ rofesdly adjoning theihjdstom a
carrier gas and a liquid, said carrier gas_and said |Liquid belng Sltjzﬁpl i ed
in coffidBPels qibheingdipplied yia e flipinezmle ddandeilyia the sespre ppsdedir ot t1 e
syste : AHEhhd hat said throttle systemconprises a baffle
assenﬁ%mﬁbﬁﬁ%r at e%'l;l%l osable baffle orifices. 16. A nethod for
produci ng an aerosol, wherein in an injector device (3) in a pressure tank
(4) supjected to t ank pressyre bP , erosol .(2) ,is produced froma
Cat 11 LRb 3E504 581 s e SitioheprativaBe TR0 L nthprans APHIAEH o

char agémptises aindziiead2 tdieddihy B dAPY setofdnBz8ara3 o féafinged. said liquid
is controlled in dependence upon the pressure difference ( = P~ - PB)

bet ween said tank pressure and said supply pressure. 17. The nmethod for

dugi I [ . | ai 6. ch [ [ ffl
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18. Tia dRispedtife@thretied @ (Mot 8RowANeFH. BCee tiidtdes 8, 9feiningGhethrbitle
characterized in that said baffle orifices (25) of said baffle assenblies

are ceysem. by said control unit (10) as soon as said differential pressure
(OP) has fallen below a first predeterm ned

The control of the throttle system and the supply of oil and air into the injector device 5
takes again place via the control unit 10.

Depending on the amount of oil required for aerosol production, oil and air are
introduced into the injector device 5 preferably either only via the first nozzle system or
via both nozzle systems. The air supply can be further adjusted by means of the
additional nozzle 22.

The throttles 8, 9 of the throttle system are designed in the form of baffle assemblies.
An embodiment of such a throttle 8 designed as a baffle assembly for the supply of air
is illustrated in Fig. 3. Such a baffle assembly can be used in the aerosol producer
independently of the use of a differential pressure control.



limt value (OPo). 19. The nethod for producing an aerosol according to
claim 18, characterized in that said first l[imt value (~Po) is within a
range between 2 bar and 2.5 bar. 20. Hhe met hod for produci ng an aer osol
‘according to any one of clainms 17 to 19, characterized in that

predeterm ned baffle orifices (25) of said baffle assenblies are 17
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assenblies is predetermned via said control unit (10) at a differenti al
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claim 20, characterized in that said baffle orifices (25) of said

i ndi vidual baffle assenblies are_opened in dependence uRon par amet er val ues

and/ ofhe diarmetees phiedaffle grifige2aare fIge &1 compalerm yithringdRiskoeswelchrdi ng
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characteristrcs are enter Into and stored I'n sa control unit (10).
25. ThaffledtddydAs @ canseduenog, the largitsial axtensibmof the baffle oriic@P5ds ai ns 16
to 24, charagterized [n that said aero0so 2) is used for the cqplin
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in that sald supply pressure (P~) Is Iin the range between 6 bar and 10 bar.
27. Téection; Astibstantighy danstagt and hemagenegous pelociy pyofile iveobiiained. o any one of
t he above-nentioned clains, wherein in an injector device an aerosol is
produced from a

The baffle orifices 25 of each baffle assembly can be closed or opened selectively via
the control unit 10. Depending on which ones of the baffle orifices 25 are closed or
opened, different cross-sections of the throttles 8, 9 are obtained, fifteen different cross-

sections being adjustable in the present case.

The baffle assemblies for the supply of oil have a structure which is substantially
identical with the structure of the baffle assembly according to Fig. 3. The baffle
assembly for the supply of oil only comprises two different baffle orifices 25 in the

present case.

The baffle assembly for the additional air comprises three baffle orifices 25 with different
cross-sections in the present case.

The aerosol-producing device 1 is centrally controlled via the control unit 10.



18 carrier gas and a liquid, the quantity of the carrier gas supplied into
said injector device and that of the |jquid supplied into said injector
devi ce being controll ed, characterizd® in that a plurality of baffle
orifices are sel ectively opened and cl osed for quantity control.
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introduced into a workpiece and then removed from the workpiece again.

This yields a stable aerosol production without the need for changing the setting of the
throttle system during operation of the device 1. A stable aerosol production, in
particular, is ensured in the case of time-variable aerosol withdrawal amounts.

The set values of the throttle system are suitably stored as parameter values or
characteristics in the control unit 10 or are entered into the unit, if necessary.

The virtually sole precondition for a stable aerosol production is that the differential
pressure AP = P, — Pg should be above a predetermined limit value APo. At a
predetermined supply pressure Py on the compressed-air supply means, the tank
pressure Pg in the pressure tank 4 must then not exceed a predetermined limit value.
The limit value APy is in the range of 2 bar < Py < 2.5 bar and is preferably 2.2 bar. The
differential pressure is sensed by means of the sensor 11 and is read as an aerosol
production control input into the control unit 10.
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that are predetermined in the control unit 10.

When the differential pressure AP is below the limit value APy, the aerosol production is
suppressed. Preferably, all baffle assemblies are closed for this purpose. The aerosol
outlet 17, however, remains open, so that aerosol 2 is still conveyed out of the pressure
tank 4, whereby the tank pressure Pg decreases in the course of time.

Aerosol production will only be resumed again if the differential pressure AP exceeds a
further limit value AP4. The limit value AP, is above the limit value APg. Preferably, AP4
Is in the range of 3 bar < AP < 3.5 bar and is 3.4 bar in a particularly advantageous

way.

The difference AP between the limit values APy and AP, forms a switching hysteresis for
the aerosol production control, whereby unnecessary switching operations, i.e. start and
interruption of the aerosol production, are avoided. This prevents an escalating system.

Especially with tools 3 designed as drills, it is necessary that aerosol 2 should be
supplied to the respective tool 3 only at fixedly predetermined time intervals.

For example, it is expedient to limit the aerosol supply to the time intervals during which
the drill is inserted in a workpiece. By contrast, aerosol production should be stopped
when tool 3 is removed from the workpiece in order to avoid unnecessary soiling of the
tool with oil.

To this end, the ball valve is operated via an external controller, whereby the aerosol
supply to the tool 3 can be abruptly activated and deactivated.
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1. An aerosol-producing device comprising an injector device (5) which is arranged
in a pressure tank (4) subjected to a tank pressure (Pg), and in which an aerosol is
produced from a carrier gas supplied at a supply pressure (Py) and from a liquid, and
comprising at least one throttle (8, 9) via which the carrier gas and the liquid are each
supplied in controlled quantities to the injector device, characterized in that the throttle
is designed to be controllable in dependence upon the differential pressure (AP = Py —

Pg) between tank pressure and supply pressure.

2. The aerosol-producing device according to claim 1, characterized in that said
throttle (8, 9) is controlled via a control unit (10).

3. The aerosol-producing device according to claim 1 or 2, characterized in that a
sensor (11) is provided for determining the differential pressure (AP = P, — Pg) which

forms an input for said control unit (10).

4. The aerosol-producing device according to any one of the aforementioned
claims, characterized in that said at least one throttle (8, 9) is part of a throttle system
which comprises a baffle assembly including a plurality of throttles designed as baffle
orifices (25).

5. The aerosol-producing device according to any one of the aforementioned
claims, characterized in that said carrier gas is supplied via a baffle assembly forming
at least one nozzle (20) and a first throttle (8), and said liquid is supplied via a baffle
assembly forming at least one further nozzle (21) and a further throttle (9), to said
injector device (5).

6. The aerosol-producing device according to any one of the aforementioned

claims, characterized in that two sets of nozzles with two nozzles (20, 21, 22, 23) each
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7. The aerosol-producing device according to claim 6, characterized in that a
nozzle (22) with an upstream baffle assembly is provided for the supply of additional

carrier gas.

8. The aerosol-producing device according to any one of claims 4 to 7,
characterized in that each baffle assembly has a predetermined number (N) of

separately closable baffle orifices (25).

9. The aerosol-producing device according to any one of claims 4 to 8,
characterized in that said baffle orifices (25) of one baffle assembly are each equipped

with different diameters.

10.  The aerosol-producing device according to any one of claims 4 to 9,
characterized in that the diameter of each baffle orifice (25) of one baffle assembly is
at least one third of the thickness of the baffle body (24) defining said baffle orifice (25).

11.  The aerosol-producing device according to any one of claims 4 to 10,
characterized in that each baffle orifice (25) of a baffle assembly has carrier gas or

liquid supplied thereto via a separate valve (26).

12.  The aerosol-producing device according to any one of the aforementioned
claims, characterized in that the aerosol outlet (17) has assigned thereto a controllable

closing means (19) by the actuation of which the supply of aerosol (2) via said aerosol

outlet (17) is interrupted.

13.  The aerosol-producing device according to claim 11, characterized in that said

closing means (19) is formed by a controlled ball valve.
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formed by oil or a synthetic ester.

15.  The aerosol-producing device, especially according to any one of the
aforementioned claims, comprising an injector device in which an aerosol is produced
from a carrier gas and a liquid, said carrier gas and said liquid being supplied in
controlled quantities to said injector device via a respective throttle system,
characterized in that said throttle system comprises a baffle assembly with separately
closable baffle orifices.

16. A method for producing an aerosol, wherein in an injector device (3) in a
pressure tank (4) subjected to a tank pressure (Pg), an aerosol (2) is produced from a
carrier gas supplied at a supply pressure (P,) and from a liquid, characterized in that
the volume flow of said carrier gas and said liquid is controlled in dependence upon the
pressure difference (AP = P, — Pg) between said tank pressure and said supply

pressure.

17.  The method for producing an aerosol according to claim 16, characterized in
that baffle orifices (25) are opened or closed individually via said control unit (10).

18. The method for producing an aerosol according to claim 16 or 17, characterized
in that said baffle orifices (25) of said baffle assemblies are closed by said control unit
(10) as soon as said differential pressure (AP) has fallen below a first predetermined

limit value (APyg).

19. The method for producing an aerosol according to claim 18, characterized in

that said first limit value (APy) is within a range between 2 bar and 2.5 bar.

20. The method for producing an aerosol according to any one of claims 17 to 19,
characterized in that predetermined baffle orifices (25) of said baffle assemblies are
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21.  The method for producing an aerosol according to claim 20, characterized in

that said second limit value (AP4) is within a range between 3 bar and 3.5 bar.

22. The method for producing an aerosol according to any one of claims 16 to 20,
characterized in that the number of the opened baffle orifices (25) of the individual
baffle assemblies is predetermined via said control unit (10) at a differential pressure
above said first limit value (APg) in dependence upon the quantity of aerosol (2)

conveyed via at least one aerosol outlet (18) out of said pressure tank (4).

23. The method for producing an aerosol according to claim 20, characterized in
that said baffle orifices (25) of said individual baffle assemblies are opened in
dependence upon parameter values and/or characteristics.

24. The method for producing an aerosol according to claim 23, characterized in
that the parameter values and/or characteristics are entered into and/or stored in said
control unit (10).

25. The method for producing an aerosol according to any one of claims 16 to 24,
characterized in that said aerosol (2) is used for the cooling lubrication of tools (3),
workpieces and/or tool parts.

26. The method for producing an aerosol according to any one of claims 16 to 25,
characterized in that said supply pressure (Py) is in the range between 6 bar and 10
bar.

27. The method for producing an aerosol, especially according to any one of the
above-mentioned claims, wherein in an injector device an aerosol is produced from a
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in that a plurality of baffle orifices are selectively opened and closed for quantity control.



