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{54) Bezeichnung: YVORRICHTUNG UND VERFAHREN ZUR AERCSOLERZEUGUNG

(57) Abstraet: The invention relates to a device
13 (1) for producing an aerosol. Said device com-
prises an injector device (5) in which an aerosol
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7 (2) is produced from a carder gas and a liquid.
The quantities of said carrier gas and said liquid
are respectively controlled and introduced into
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the injector device (5) by means of at least one
throttle (8, 9) of a throtile systern.

(57) Zusammenfassuug: Die Erfindung
betrifft eine Vorrichtung (1) zur Aerosoler-
zeugung mit einer Injektorvormichtung (S},
in welcher aus einem Triigergas und einer
Fiiissigkeit ein Aerosol (2) erzengt wird.
Das Trigergas und die Flilssigkeit sind
jeweils mengengestevert iber wenigstens
eine Drossel (8, 9) eines Drosselsystems der
_ Injektorvorrichtung (5) zugefithrt.

to the




Furthernore, the present invention relates to an aerosol -produci ng net hod.
DE 197 216 50 Al discl oses an aerosol producer in which flow coﬁﬁguib’Z\QQﬁves
~are provided for separately adjusting the amount of the carrier gas and/or
"the amount of the |liquid that aregeach supplied to the injector devices.
The 'm ni num quantity | ubricator of iDE 199 172 19 Al discloses a netering

menber wth t ri ' | : I ch can be
~regul at ed throﬁgﬁrﬁé&%@@.'ﬂﬁ%%ﬁ%ﬁ%@’ﬁ“g@%g%gm he two
metering punps froma supply vessel. Mdreover, a needle valve is provided
in the conpressed-air supply line as part of the netering device. DE 196
153 7dhedeesenbisyeatighealatesite ahaaiosdtrroducing dguisevaachrdiog ¢ pregmle j et
adj u%tf rtn‘[or use, for instance, in paint shops. External supply neans for
supplyi%% att least horn air and/or nediumto be applied have arranged
therein devices which can be controlled by a control unit and via which

t he anount of aﬁpl I cation can be varied. DE 92 05 369.3 discloses a device
for thwsthesneradhe presanidvesdipnirelgtes 1oan gerosgherdusing methad-s devi ce, the
liquidis aspirated by conpressed air in a Venturi nozzle froma supply
tank, the amount of adhesive being adjustable in an infinitely variable
way. Dl 10R@16e50 A¢ didcld¥2s08n 285k06] prduricenimuwhichifloaocdning valvesiarant which is

aspirated for the atom zation of the cooling lubricapt is controlled with
“the tﬁ’é‘P‘ﬁg%¢' ?%f W%@Q}WUW%&?@ amppeRy ithe ﬁ@grlqr@ﬁscﬁflfg‘a"l fePmawet f e

SUPDIibetd thef o SR AiHARIABthe MoctBl HBRebL oW Of the compressed air are

here Variable via a pressure reducing valve. 26 July 2005 r 2'a

“} The minimum quantity lubricator of DE 199 172 19 A1 discloses a metering member
~ with two metering pumps the conveying capacity of which can be regulated through
| adjusting operations. Qil is conveyed by the two metering pumps from a supply vessel.
Moreover, a needle valve is provided in the compressed-air supply line as part of the

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 andfor 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 88/10217, 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.




A further atom zer is known fromEP O 941 769 Al. Finally, the

post - publi shed EP 1 106 902 Al describes an atom zer in which o6yulyl2605
tank pressure, but not the amount of liquid and/or carrier gas, can be
controlled in. dependence upon the supply pressure. Each of BE 558 653 Al
and US 2,991,939 discloses a rotatable baffle disk in which a baffle
orifice can respectively be rotated sgto a fluid line in aligned fashion
The other baffle orifices are arranged in a closed state in a housing.
Thus, only one single baffle orifice can be opened at a tinme in the

devi ces of BE 558 653 Al and US 2,991,939. A generic device is known from
DE 196 543 21 Al. The aerosols produced thereby can be used in inhalators
i n t e radra@dmizeeidkndn froHERId 681 6591 donesti c applications, and
especially for cooling and | ubricating tools or workpieces. The device
conprises an injector device arranged in a pressure tank for produci ng an

o ef v, M PostlbindR B GBI ARER e an BTG I AR R Z0a i n
a | ettai ptd¥upa Ut @bt BRSamoRhedfaicuid dn@/oF cartiee geel tagbe@@htrofied i r oduced
under pressure into a chanber of the injector device where due to the

‘enl ad§PENEraes UpeR theBURPIp RFesSsMrévacuum i s obtained that conveys the
liquid fromits conduit also termnating in the chanber and supplies it at
a high velocity to the carrier gas flow The liquid is entrained with the

car r ikschgsfBE 668653 dad@s$ PRI 9Ed gisdiosts idratatdblerbdffie didkrinathicted surf ace
of an inpag¢t body. The liquid filmis atom zed jnto, an aergsol of a snall
par t Paffe Sitice G iaspostivalube refateqity ﬁﬁﬁ&q? Wn%m".'gne-d fashion, The.other. = 7" 26
Jul'y p2fforifices are arranged in a closed state in a housing. Thus, only one single baffle

b_rifice can be opened at a time in the devices of BE 558 653 A1 and US 2,991,938.

A generic device is known from DE 196 543 21 A1. The aerosols produced thereby can
be used in inhalators in the medical field, air humidifiers for domestic applications, and

especially for cooling and Iubricating'to'ols or workpieces.

- The device comprises an injector device arranged in a pressure tank for producing an
aerosol from a liquid and a carrier gas. The liquid forming a lubricant, preferably oil, is
aspirated by means of a partial vacuum and atomized in a jet of the carrier gas,

preferably air. The carrier gas is infroduced under pressure into a chamber of the

injector device where due to the enlarged cross-section a partial vacuum is obtained
that conveys the liquid from its conduit also terminating in the chamber and supplies it at
a high velocity to the carrier gas flow. The liquid is entrained with the carrier gas flow
and deposits finely distributed on the structured surface of an impact body. The liquid
film is atomized into an aerosol of a small particle size on the surface of the impact
body.




2’b Inthe lid of the pressure tank there is provided a connection conduit
‘which forms an aerosol outlet and via which aerosol is taken fngmitheos
pressure tank to supply it at least to a tool or workpiece for cooling and
| ubricating 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 centrol valves regulate the pressure, both during supply of the liquid
and during supply of the carrier gas. 26 July 2005 3 The devi ce designed
in this way ensures a continuous aer®bol production as long as a
sufficiently | arge anount of aerosol is conveyed via the aerosol outlet
fromthe pressure tank. This is the case when the tools connected to the
aer 03Alth& Y lopthd g safe IRRIhere isProviBbdatichnetasn ERyGBWhChOforrh afm Wt h
smal | tool dianeters the w thdrawal anpunt of the aerosol per time unit is
so sragrosoliydiet ane vicawkichraareselds iaksindeomiipe presssie éankalolksupphei at least

conti .1 an [ [ S I | y approachi ng the supply

pr esgﬁ:égtl@[ gw&&%'é%e#&é§P§ﬁ®ja§g£®régghgbpf®fe§l a an external carrier gas
supply to the injector device. This rise in pressure can be prevented
through the pressure control on the control valves. To be nore specific, a
pr es sihediquighepdthe aarries gasjercash sspplied ip thetinjgctpridavice wad epndiil Ve f or

‘t he L er I - I c jer.0as is
1 xedT e Fios R S48 1 pRREAE e CorRdP D e E G S el el PO BWrBES,
car r isepphest the ligpidyand during supply of the carrier gas.
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Thus, independently of the pressure control by the control valve for the
l'iquid supply, the differential preﬁfure bet ween supply pressu?@JQﬁéopénk
pressure beconmes so small that the f1ow velocity of the carrier gas
"supplied to the injector device is no |onger high enough for aspirating

| iquid. Hence, only carrier gas w thout quuid I's supplied to the injector

et oste PRGN EEPBEA ATLR Rray R B o Bplifuc e B ool B Bl e e

t ank sufficiémtBWardteaineant of @6resel isicondé s daaRe a¢rdsd batibyPasithe prédwréase of
an inadmssible rise in Pressure in the pressure tank, whereby the tank

presdaile dus isthecaseayaethedosis cannastachie thacereselioutiskhae stlsiastizschar ged
fromrﬁuﬁﬁmﬁ’ﬁﬁﬁé% A, tg@‘%a{ off0 lnﬂ_ngr avail able for tool lubrication and the

aer 0sol on decreases in an undesired way, such a bypass
requires domnstrean1deV|ces to collect and di spose of 26 July 2005 4 the
discharged aerosol. As a result, the design efforts taken fa

aer oSt 5%&@9'@%@%6@#@%@@%@& the amrasqliper Ha ualls ‘ool ¢ e
00 eihattherta bR Plidet il hBGTLELL8 BN 1i6Es BonfirtonRRA Ve IRIK hrB8eiFel YPe such

relTable aeroso ction I's ensure range aer osol
vm t hcasamtotmaﬂy rapsrcuatmmg ﬂweamppty pesaarqaaiswhbhdhe Tarriarigasvie ssppliedbipect ,
t he feattfres of claim1l BF‘ Advant ageous enbodi nents and
expe(ﬁne?ﬁe‘iﬁ‘@vﬁ?%'ﬁfr@ﬁ??ui?f’yttﬁ ?W%ﬂprgﬁv'ﬁﬁd a met hod which al so achi eves
the above object are described in the further clains. In accordance with

an aspect of the present invention, there is provided an aerosol -
) This rise in pressure can be prevented through the pressure control on the control

valves. To be more specific, a pressure control can no longer be carried out via the
control valve for the carrier gas supply because the supply pressure for the carrier gas
is fixedly predetermined in accordance with the configuration of the external carrier gas

supply.

Thus, independently of the pressure control by the control valve for the liquid supply, the
differential pressure between supply pressure and tank pressure becomes so small that
the flow velocity of the carrier gas supplied to the injector device is no longer high
énough for aspirating liquid. Hence, only carrier gas without liquid is supplied to the
injector device, so that the aerosol production is interrupted.

To maintain the aerosol production in such cases, a bypass is installed in the pressure
tanks of known devices. Aerosol is discharged via the bypass in the case of an
inadmissible rise in pressure in the pressure tank, whereby the tank pressure decreases

again.

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




produci ng device conprising an injector device which is arranged in a
pressure tank subjected to a tank pressure (PB), and in which a4 Japrzwsl

is produced froma carrier gas supplied at a supply pressure (Pv) and from
a liquid, and conprising at |east one throttle via which the carrier gas
and the liquid are each supplied in obntrolled quantities to the injector
devi ce, characterized in that the throttle is designed to be controll able

i n dependence upon the differential pressure (AP = P' - PB) between tank

pr es sHé diseRdrgedRidrysd) BS & Yégult, the gRgrectakeh Porahehbkopsiedatingf t he
present .invention, there is provided a nethod for producing an aerosol,

V\heréi‘?‘{'qer?rﬁr‘n"t?ﬂ?'ﬁ%q By anjueesdef Way. pressure tank subjected to a tank
pressure (PB), an aerosol is produced froma carrier gas supplied at a
supply pressure (P') and froma liquid, characterized in that the volune
flow Igs the icbjechefrthe invgaton nidesigni a|deyice @f the abouermentiangd typejswnidehde upon
the REeSNMGERL] E@Hﬁ@tﬁﬁl igéﬁgﬁreﬁ for aPﬁgeﬁ&ta}@?@%bl mbgrawgmo%ﬁstﬁaf i§ 4and said
supply pressure. e quantity-control["ed supply of carrier gas an iquid
acconddeg@stpossible. i nvention into the injector device results in an equally
reliabl e aerosol production both with small and |arge aerosol w thdrawal
amounts. It is particularly advantageous that within the whol e range of

aer oskd asti¢vedsaidabjeatytihenfeztirge opclaipon tare prafides Ndvartagesusserdbodiffients | n t he

aer osol, can e redetermned in g selective and reproducible way, 26 July
2005 SN EXPAAERLACVEIORIENE.S e AVG UsREANEA Mahachwhich aiso qqfisves the Sbove
quantdpject arNEéstribed if tHeutth&f cisigfsl i er gas  and liquid into the injector
device'is optinally adapted to the aerosol w thdrawal process. The units
supplied with aerosol, particularly tools, are connected to the device via

at | eiﬁ‘%EﬁlﬂHﬁcé‘ﬁftﬁ’%ﬁ as@}é&t‘ Slthe PREAONDERIINOThe? isFprbPbd bR R 0sol outl et

I
has an effective aeros
producing device comprising an injector device which is arranged in a pressure tank

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 via
which the carrier gas and the liquid are each supplied in controlled guantities to the injector
device, characterized in that the throttle is designed to be controllable in dependence upon

the differential pressure (AP = P, — Pg) between tank pressure and supply pressure.

In accordance with another aspect of the present invention, there is provided a method for
‘producing an aerosol, wherein in an injector device in a pressure fank subjected o a tank
pressure (Pg), an aerosol 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
controfled in dependence upon the pressure difference (AP = P, — Pg) between said tank

préssure and said supply pressure.

The quantity-controlled supply of carrier gas and liguid according to the invention into the
injector device results in an equally reliable aerosol producticn both with small and large

aerosol withdrawal amounts. It is particularly advantageous that within the whole range of
aerosol withdrawal amounts the proportion of carrier gas and liquid in the aerosol can be
predetermined in a selective and reproducible way.



wi t hdrawal cross-section via which, depending on the design and node of
operation of the tool, a specific volune flow of aerosol is supgljugcooihe
tool itself thereby forms a throttle via which a specific volune flow of
aerosol is conveyed. 5 26 July 2005 The basic idea of the invention is
that the volune flows of the carrier4gas and the liquid that are introduced
into the injector device are adapted to the aerosol wthdrawal anounts by
means of quantity control via the throttle system Neither the pressure of
t he C'Ems advargage isonhaihlyaduertessel faet tHat theqlarntity-tontfollBe sappl9 @ lcatried gafkat her, a

A e B R 4TISERY Bevie <Rl aphoy A PetsALN Y Rl BEeTA o had 2

stab|I|2|ng ef fect on aerosol production and on the supply of the
connected tool. Especially a self-stabilization of the aerosolﬁgroduction

and adte4ts %\Eﬁb?djwta@egosal »adicularlyeols aae connecing fo e dayice va ablegst

Wi t hctwwémmnétﬁ The cBﬁnécfiﬁh%ﬁ'?%ol"i’B%'ﬁ ForGLdi &u&%@%&fé&% aerﬁsbvbf I cat ed
is connected to the aerosol out a constant anount of aerosol wll be
convayibwirgwal aross-seatios yia whmhedemdilmw the ddsign anskmadé wéoperatien phtkeeof

1 qui 01, #30EER0 Shur @R o1 b i BREYCTHE oAl BB oTo Y B hRe A, o

operaﬂhlviea spEafleyolerr@.ﬂdwoitamfosblué topayedrating into a wor kpl ece, the
aerosol w thdrawal cross-section wll ‘be reduced so that a snaller anount
of aerosol is supplied to the tool. Since the supply of liquid and carrier
gas to the injector device is not pressure-controlled, but
guantity-controlled, the aerosol pressure in front of the aerosol outlet is
i ncreased, whereby a larger volune flow is again supplied to the tool,
which in turn leads to pressure stabilization in the interior of the

devi ce for aerosol production. '




I n an advant ageous enbodi nent, the quantities are controlled in response to
a nmonitoring of the differential pressure with a sensor which 26ddu2885t he
- pressure difference AP between the pply pressure Pv, 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
differential pressure AP is above a first limt value APO correspondi ng
volune flows of carrier gas and liquid are supplied to the injector device

at a THe/Basid HatssMPBBINRMRNIY tNat3R8 ol phe 1B®s DRt EAic? YakeMd tMBequighe

differential pressure AP decreases, so that it is below APQ, the throttle
syst dhatne inttedusaskisth thedinasteosdgvies amuadaniad do the asrosal withdrassll

pr od | | [ th | ff,erent.ial es e
Eceditodp ivnmedhe ¥ AR raERARIE Ry BRERe BTl SERFEHE rafiSER dhce

bet wags clftlerajad iirthé predsude of thd Kdlid & Raetreharitsd. Rither, av@riianignnecessary
switching operations, resulting in a stabilization of the aerosol

pr od PEESBHE chanpe i Hnearsier gas isHBPkransdhediglidsunrnly takes MaesPAdhe | ong-term
st abi rLott )l?sq J:h for very small and very |arge aerosol wthdrawal anmounts.
A tht @ % . . >

ccordingly 00l s having | arge and also tools having snmall| aerosol

wi t hdrawal cross-sections can be connected to the aerosol outlets.
‘Especjally tools having tool diameters of less than 1.5 mm which are e.g.

used Said G¥BFMKOFANGS INArRgSUrEAIRsTR StabIizHg Sitadh sp| aasqliRrRdeelidsand ont i s
espe y : TRRYc i ; in
tho. e SLip Bk cltfiedoRtaul Epitial) & Salt R RERbh| o in S0l RRLCHSY | ¢
-par t iacwl aarbyoladpaiv ages ptadehatthe kase of time-Jdrabde aérdasobwihdraver! agasirdsid  t he
i_l/iquid can be predetermned via a fixedly predeterm ned setting of the
throttle

For instance, when a drill to be cooled and lubricated is connected to the aerosol outlet,
a constant amount of aerosol will be conveyed via the aerosol outlet as long as the
operative state thereof remains unchanged. Accordingly, specific volume flows of carrier
~gas and liquid are conveyed via the throttle system. When the drill changes its operative
state, e.g. by the drill penetrating into a workpiece, the aerosol withdrawal cross-section
'will be reduced so that a smaller amount of aerosol is supplied to the tool. Since the
supply of liquid and carrier gas to the injector device is not pressure-controlied, but
| quantity-controlled, the aerosol pressure in front of the aerosol outlet is increased,
whereby a larger volume flow is again supplied to the tool, which in turn leads to

.. pressure stabilization in the interior of the device for aerosol production.

In an advantageous embodiment, the quantities are controlled in response {0 a

monitoring of the differential 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 APy, corresponding volume

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




system and need not be changed during operation of the device. In an
advant ageous enbodi nent of the invention, the control of the degsdaly@wdst he
setting of the throttle system in[xﬁticular, are perforned centrally via
"a control  unit. In one enmbodinent the throttle system conprises baffle
assenbl i es controlled by the control unit, each having a predeternined

can be o ened _or closed s ct.i

jESE??({ﬁtﬁ%H%?) ér‘l@:c {4@?8 tﬁ"@éﬁ' ?rﬁgt'ﬁr@" BHrgnAP CeEIRaReFNSe ﬁH%ESIC@*V' @ the
baf 11 g5 Eﬁ@&ﬁaﬁgtsgs?erﬁ%@ﬁpgt&o@e%ma&%ggfpeaas bn blirekSed TeigBeRCent of

trai ni ng € appar at Us Ieas nozzeW|t abaffle

asserﬁrbductt&)rmm\drﬁhedefremmba RjaiPiviien the differéritizd peedtite efteddas furthee
further nozzle with a further baffle assenbly for the SUB ply of liquid. 26

Jul y lipubgaiug AR1fwhichés abeyeAPD. aThedﬁf@mra@ebeiweeﬁeAmeand:é oforMee i nvent i on
I s that. r l, .can W t.hdrawn with this .devi at_pre ned time
e g BT e, i e LBty S nieE e B B Mices o
oper gtasinzation ¢ the aefsBHl pesdddtibncool i ng and |ubricating drills which have
to be fed with aerosol at predetermned tine intervals. To this end a

cl-osing neans, which is e.g. formed by a controlled ball valve, is

arra I ed or
£ i ZhobtifaeEs o6 adtboFroakifon ARG a I8hG I EILIRR b 15

t hi s shdlleainchierydearget acrostheitindresal emountyd ididcordinglar oolsthavieg parge wde t ank
On a couniﬁnof the control tines that are dye to the s

pr es @Fxtoombaving small agspsolovitharawa| gpsgrsechions P@'@]Q?&C’&Bﬁ@&dﬁe Qo inert to
j}m | QW b7 SRtERARGBECialY GRS haFRE tobItitMBters of less than 1.5 mm, which are

e.g. used in deep-hole drilling, can be reliably supplied with aerosol. It is especially ruled
out thereby that pressure conditions are prevailing in the pressure tank that forbid an

aerosol production.

Furthermore, it is particularly advantageous that the volume flows of the carrier gas and
the liquid can be predetermined via a fixedly predetermined setting of the throttle

system and need not be changed during operation of the device.

Inan advantageou's 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 nozzie with a further baffle assembly for the supply of liquid.




device of the invention, there is no pressure control whatsoever so that
even upon cl osing of the ball val ve }he aerosol will be producexh July 2o
W th unchanged paranmeters of the throttle system The aerosol produced as
a reserve can thus exit suddenly upon opening of the ball valve and is
thus directly available to the tool. The invention wll now be expl ai ned

her e'/ﬂ?urrtlfér é’é‘isbﬁ%él?cﬂf ‘rﬁ\{t‘% Bﬂﬂh%ﬂea&tﬂgﬁn Hho\“ﬂ’sg%‘at adrbSol clandb%na bl ock

-di agram of "an e € aerosol pro evi ce accor g to the
I nvenwitlrawhi with this beviseat pee¢determihed thee tritervals wahtslﬂctbecuemmoabsmaﬂmg of an
aer osol - gég@;gi g device. Fig. 3 shows an enbodi nent of a baffle assenbly
for tHeYg 8%tording to Fig. 1. Fig. | is a diagram show ng the basic
structure of an aerosol -producing device 1. In the present exanple, the
aerosol 2 produced by neans of the device 1 is used for cooling 8 26 July
2005 Sugidmodbs ioéaptarajiotrwbg 3. requ'rrep'rfmliagdami lsbrigatangsdrillsdwinigb iaves. | n
prin e, such devi n_al sp,.be .used f r.oduci ng aerosols 2 for
P haltals: ted it aeoselRtaeapfamined ure ihals TeRus BoF fidadbaicars.
~appl iveriith @8, g ﬂimiéaew h@ntrﬁh@d day K/ﬁﬁreanCé}féH%éH éﬂh@'ébroéolcﬁtmﬂ&t' TRE a
pressure tank in which an injector device I's arranged. The injector
devi @@rgswlwtrwtnawat earc ke stastedyarsiinishechabiupdly hycmdairesmgongieg apptrolf the qui d
vi a %)Eqéﬁgg conduit 7. The carrier gas consists of air and is nade
avai | i'a a conpressed-air supply (not shown) at a supply pressure Pv,
which is typically in the range of 6 bar < Pv < 10 bar. The liquid serves

‘as a lubricant and is fornmed in the present enbodi nent by oil which is fed
ﬁ' a diHelq thisiniaryal eperatien dmprgssure CQ(I'qitéfPfoﬁaY@r\Yé!ﬂ yjhe pressure tank. On

account of the control times that are due to the system, a pressure-controlled supply of

. carrier gas and liguid 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 parameters
of the throttle system. The aerosol produced as a reserve can thus 'exit suddenly upon

~opening of the ball valve and is thus directly available to the tool.
The invention will now be explained hereinafter with reference to the drawings, in which:

Fig. 1 is a block diagram of an embodiment of the aerosol-producing device

: according to the invention.

Fig. 2 shows a detail of a section of a second embodiment of an aerosol-

producing device.

Fig. 3 shows an embodiment of a baffle assembly for the device according to
Fig. 1.

Fig. 1 is a diagram showing the basic structure of an aerosol-producing device 1. In the
present example, the aerosol 2 produced by means of the device 1 is used for cooling




synthetic ester, or the like, may al so be used. Both air and oil are each
supplied via a throttle 8, 9 to the ie?j ector device 5. The throtzi?ngg,zo%s 9
formng a throttle systemare controlYed via a control unit 10. The“control
"unit 10 i's forned by an electric circuit, or the like. Next to throttles
8, 9;- a sensor 11 is connected to the control unit 10 via |eads (not

sho T ensor 11, lch is designed as differenti.al. pressure
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device 5 conprises an injector block 12 having arranged therein an injector

- chamt®if hurgidifiers fomgermestic appliaationa.ritsedkear ged in the area of its outlet
towards the |ower end. The outlet has arranged thereunder a conical inpact
‘body 14 the outer surface of which has a stepped structure including a

mul t iThedgeife avcoeiry) MeFigt ¢RBbbises Bsressmedbnkddy wihich snatfijesgedyvicea a
nmounting 16 at a predeterm ned distance relative, to the outlet of the
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- pasyntietis sisterdoofileelike, may alke beassedt i on of particulate droplets of the
toll, resulting in the formation of an aerosol 2 with very fine oil
particles. The aerosol 2 with the fine oil particles is deflected laterally

and @ol¢ BATaRMoiVaR &dch supplied via a throttle 8, 9 to the injector device 5. The throttles
-8, 9 forming a throttle system are controlied via a control unit 10. The control unit 10 is
formed by an electric circuit, or the like. Next to throttles 8, 9, a sensor 11 is connected
to the control unit 10 via leads (not shown). The sensor 11, which is designed as a
differential pressure sensor, measures the differential pressure AP = P, — Py, where Pg

is the pressure prevailing in the interior of the pressure tank 4.

The injecfor 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 throttles 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




. aerosol outlet 17, which in the instant exanple is arranged on the ceiling
;/ of the pressure tank 4, fromsaid tagk and supplied to a tool Q% [ PR

. principle, a plurality of aerosol outTets 17 may al so be provi Iy gpos

connection to a predeterm ned nunber of tools 3. The heavy oil particles

wi | I" descend onto the bottom of the pressure tank 4, in which an oi
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only ey YinBidhHepti@kt. droplets in the aerosol streamare guided via the

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 neans
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opened via the control with short response tines, whereby the supply of
“aer odank 4, frem said tayg and supplins tosr taal 3t bupancipleecaeluralityef asposgitowyietsri g. 2
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in particular, also conprises an injector chanber 13 which is opposite to
and aced apart fromthe inpact body 14, 26 July 2005 10 the inpact body
14 bdiNfNeavrerl prtiglesvs!l desesnd aplerhpketion at the Rresewedank deth whicktaince

1 &l atgugst ol isirrigRd tﬁQtaig%\)aﬁ?ageous!y used as oil for aerosol production.

To achieve a size selection of the oil droplets in the aerosol 2, cage structures (not
shown) may be arranged in the area in front of the aerosol outlet 17 for enforcing an
approximately rectangular deflection of the aerosol stream. Large oil drops cannot
follow said defiection, so that only very minute oil droplets in the aerosol stream are
guided via the 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,




In contrast to the enbodi ment according to Fig. 1, two sets of ?ggﬁ]§® $ﬁth
two nozzles 20, 21, 22, 23 each ar e 4 Qrovided I n the arrangenen ot 8'n

- to Fig. 2, the sets serving to feed air and oil into the injector device
5. The first set of nozzles conprises two nozzles 20, 21 closely adjoining
the™i'njector chanber 13, air being supplied via the first nozzle 20 and

oi | @&gn zz| ' L By : second set
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a noziisten2e rélativé eethierigjeator doaghkserskond nozzle 23 for feeding oil. The

supply of oil and air via the various nozzles is quantity-controlled and
takes place via a respective throttle 8 9 (not showmn in Fig. 2), the
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via both nozzle systens. The air supply can be further adjusted by nmeans of

the _additional nozzle 22. The throttles 8 9 of the throttle systemare
desi Jhedfinshselnf nozziessomprisasdwasierras 28 21 daselesininagithetniedon a
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pr odustertheiinjdeioeelembby18f the use of a differential pressure control. 11
26 July 2005 The baffle assenbly conprises a baffle body 24 having
i ncorporated thereinto a

\) The second set of nozzles is positioned above the first set of nozzles and also

comprises a nozzle 22 for feeding air and a second nozzle 23 for feeding oil.
The supply of oil and air via the various nozzles is quantity-controlled and takes place
via a respective throttie 8, 9 (not shown in Fig. 2), the throttles 8, 9 forming the throttle

system.

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 nozzie 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.




predet erm ned nunber of baffle orifices 25 spaced apart and side by side.
Each of the baffle orifices 25 has z;} circular cross-section. Tﬁijlﬂi 288 ers
of the baffle orifices 25 are preferAny designed to differ fro on
another and are within the range of less than one mllinmeter up to a few
mll'i'meters. The baffle assenbly shown in Fig. 3 serves to supply air and
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control "unit 10. Dependi ng on ones of t e orifices 25 are
cl osed or opened, different cross-sections of the throttles 8, 9 are

btained,. fift di ff t - ti. bei djustable in t t
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' section, a substantially constant and homogeneous veldcity profile is obtained.

The baffle orifices 25 of each baffie 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,presenz case. 2

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 25inthe

present case.

The baffle assembly for the additional air comprises three baffle orifices 25 with different

cross-sections in the present case.

K

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




12 26 July 2005 Depending on the type of the tool 3 connected to the
aerosol outlet 17, it is predeterm ne& for the individual baffl esrmyerivs es
via the control unit 10 which ones of'“ the baffle orifices 25 are closed
‘and whi ch ones are opened. Depending on the aerosol withdrawal anount

di scharged via the aerosol outlet 17 out of the pressure tank 4, there
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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
J pressure AP = Py, — Pg should be above a predetermined limit value APq. At a
| predetermined supply pressure P, 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 rahge 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.




The limt value APOis in the range of 2 bar < Po < 2.5 bar and is
preferably 2.2 bar. The differentiakgpressure is sensed by neans of Lyhf
.sensor 11 and is read as an aerosol production control input int Jyly 2005
control unit 10. 13 26 July 2005 Wien the differential pressure is above
the 1imt value APO, a continuous aerosol production takes place in the
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of the pressure tank 4, whereby the tank pressure PB decreases in the

course of time. Aerosol production will only be resuned again if the
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hysteresis for the aerosol production control, whereby unnecessary

swi t éaning, wherelyitbadank pessyraPs denteasestie thapeurse Oibt!n'tehe aer osol
production, are avoided. This prevents an escal ating system Especially
with tools 3 designed as drills, it is necessary that aerosol 2 should be
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way.

The difference AP between the limit values AP 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. o

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.




tool with oil. To this end, the ball valve is operated via an external
control ler, whereby the aerosol supplgyy to the tool 3 can be abbgphiyyro0s
activated and deactivated. 14 26 July 2005 Patent Clainms 1. An

aer osol - produci ng device conprising an injector device (5) which is
arranged in a pressure tank (4) subjected to a tank pressure (PB), and in
whi ch an aerosol is produced froma carrier gas supplied at a supply
pressure (Pv) and froma liquid, _and conprising at |east one throttle (8,
9) via which the carrier gas andPateBtGlaimel are each supplied in
controlled quantities to the injector device, characterized in that the
throttle 1is designed to be controllable in dependence upon the

di f f et.ent i/ aprasebpraducdi) devive coPB)isipgtareipiedtendeice Surisich islasapgéy
pressure. 2. The rosal - produci ng device according to claiml1,

Char dBEEPTEsEYs tank 4L Sibisdledin adank Pressure(Py)s apd i whighean apeesg! sont r ol

uni t - ' | I e - 2,
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di f f ezosmprising pt lesstiore {btile (By 9} vieByhichitled cafrier gesamd thpuiquidaressdath cont r ol
uni t .. 44, The ,aer osol...producin evi ce according, to .any one of the
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The &) bsbvegn ahkopregsurevdarcbsamp préssgré.o any one of the af orenenti oned

clains, characterized in that said carrier gas is supplied via a baffle
assenbly form ng

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 = Py — 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).

. The aerosol-producing device according to any one of the aforementioned
claims, characterized in that two sets of nozzles with two nozzies (20, 21, 22, 23) each




-and liquid, each nozzle (20, 21 23) having a separate baff
" assi @%Qpﬂrﬁ@rfé@fﬂe aﬁsernbév assigaen tf}ﬁ"%@um ng device according to claim 6,

at | east one nozzle (20) and a first throttle (8), and said liquid is
supplied via a baffle assembly formygg at |east one further nozghgey0dds

.and a further throttle (9), to said injector device (5). 6. The

aer osol - produci ng devi ce according to any one of the aforenentioned
clai'ms, characterized in that two sets of nozzles with two nozzles (20, 21,

22, 28 pe@ﬂaed%raﬁe@upmz@ﬂfarn@rrga%mrnq@ﬂ Each hbezls ypo! 1, of2, Q@? ha@hg gﬁ; |
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characterized in that a nozzle (22) with an upstream baffle assenbly is
provided for the supply of additional carrier gas. 8. The
aer 00l - pritéumsrogolderoidaeingaavial agcdrdingrty claie ®fctdractarized in that a
charact e{%{égg @ t hat each baffle assenbly has a predeterm ned nunber (N)
VI s dbsteeaa Peffle assamblids pfzqy)deq fog therfidpR{k p&@éﬂmanabum ng
deV| %rwgl ng to any one of clains 4 to 8, characterized in that said
baffle oritices (25) of one baffle assenbly are each equipped wth
different dianmeters. 10. The aerosol -produci ng device according to any one
of clalms4t09 racterized in t he d|a er o ch baffle
orifitce (J5f Qﬂ’m%‘?,éarﬁa'f‘?' gcgrﬁﬁcsprqthgg @“V@Q&O&E@ h‘h‘lj?'of t he thi ckness
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aer osol - produci ng devi ce according to any one of clains 4 to

char aepatately ¢losebiebaffleawiiiceai2b)e orifice (25) of a baffle assenbl y has

carrier gas or liquid supplied thereto via a separate valve (26).

W} 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 cne 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.




12. The aerosol - produci ng devi ce according to any one of the aforenentioned
clains, characterized in that the aengsol outlet (17) has assi grédulyBoost o

-a controllable <closing nmeans (19) by the actuation of which the supply of

aerosol (2) via said aerosol outlet (17) is interrupted. 13. The

aer osol - produci ng device according to claim11, characterized in that said

cl osity meBmSa¢rtpl-poducingedvive cesrdingabl g diRd bf thalaferementioned - - - - - - - -
16 26 Jul 005 . 14. The aerqsol - produci ng devi ce accordi ng to any one of
t he aCf'%'m{r@ rastedizeddndhat said cacies gasds formadRy akqanrd that spid 'gudis s f or ned

by ai td3 i ML iS fornmed by oil or a synthetic ester. 15.
Theé Jépgggﬁyéggﬁﬁi?WghégggggF especially according to any one of the

aforementioned clains, conprising an injector device in which an aerosol is

d d ier gas and a |liquid, id carrier gas and said liquid
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liquid is controll i n dependence upon the pressure difference (AP =P, -
PB) Iséasabimbafe®rifigaR pressure and said supply pressure.

\_} 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 preducing 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

timit value (APg).

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

that said first limit value (APg) 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




17. The method for producing an aerosol according to claim 16,
characterized in that baffle orificqg (25) are opened or cl ose@6 July 2005
individually via said control unit (10). 18. The nmethod for producing an
aerosol according to claim116 or 17, characterized in that said baffle
orifices (25) of said baffle assenblies are closed by said control unit
(10) RSy ' e | g ; I l.ow a first
Jprede(f%cerm nedgﬁfj?%hﬁ- O\egrlf"Egf(j(aAr%o?JO%§§€Iﬁe&ﬁnéertéﬁg%|r?§?&§lreo(§mF)%S an aer osol
accoraicegded acdetiomd i edefeamireddeinmit ediuen APy ) akicdssecbrid pretietdrmihed idnite  ( APo)
is within a range between 2 bar _and 2.5 bar. 20. The nethod for producing
an acfadd® (AR being awatey thay sgiskiinst pradatermingd ligitnelue ARo)act eri zed in that
predeterm ned baffle orifices (25) of said baffle assenblies are 17 26
July 2005 opened by said control unit (10) as soon as said differenti al
pressam e (AR meeodeRoe pestisting an eenssd aedeidiignonsdint 201 Eharlcterizéd®in . said
second predetermned limt value (APl) being greater than said first

pr eddhak said sgcongrimitwaiug (ARypds within a Ingenketwegntobapardidd gl an aer osol
according to claim 20, characterized in that said second Iimt value (APl)
s wthin a range between 3 bar and 3.5 bar. 22. The nethod for producing

an a@solTreceetrdidTer bﬂ)dijﬁn%)éﬁ aefogd) abeBraify focardPone ehalaafs @6ite@d, i n t hat
t he nunber of the opened baffle orifices ( of the individual baffle
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' ef\a-@cordi ng to claim20, characterized in )
o 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 baffie 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 [ubrication 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 (P,) 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




that said baffle orifices (25) of said individual baffle assenblies are
opened in dependence upon paraneter 4 galues and/ or characteri st 263uly2805 The
et hod far producing an aerosol according to claim 23, characterized in-
that the paranmeter val ues and/or characteristics are entered into and/or
stored in said control unit (10). 25. The nethod for producing an aerosol
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aerosol (2) is used he codling lubrication of tools (3), workpieces
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aerosol, especially according to any one of the above-nentioned clains,
wherein in an injector device an aerosol is produced froma 18 26 July 2005
carrier gas and a liquid, the quantity of the carrier gas supplied into
said injector device and that of the liquid supplied into said injector
device being controlled, characterized in that a plurality of baffle
orifices are selectlvely opened and cl osed for quantity control.
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