Title: DEVICE AND METHOD FOR PRODUCI NG AN AEROSCL [err]
Abstract: The invention relates to a device (1) for producing adtddy@ees.

- Said device com prises an injector device (5) in which an aerosol (2) is
“produced froma carrier gas and a l4giquid. The quantities of said carrier
gas 'and said liquid are respectively controlled and introduced into the

system 26 u PEXEE ARBHIETHORRORERBUEINCHRMAERIS AR arosal e

present invention relates to an aerosol - produci ng device according to the

preanble of claim1l. Furthernore, the present invention relates to an
aer osld1e piesgutinigniien redates to an aerosol-producing device according to the preambie

of claim 1.
Furthermore, the present invention relates to an aerosol-producing method.

DE 197 216 50 A1 discloses an aerosol producer in which flow control valves are
provided for separately adjusting the amount of the carrier gas and/or the amount of the
liquid that are each supplied to the injector devices.

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.

of a throttle




DE 197 216 50 Al discloses an aerosol producer in which flow control val ves
* are provided for separately adjusting the amount of the carri el6day 2868/ or
the anount of the 1liquid that are each supplied to the injector devices.
The m ninum quantity lubricator of DE 199 172 19 Al discloses a netering
menber with two netering punps the conveying capacity of which can be
regul ated through adjusting operatie®gs. Ol is conveyed by the two
nmetering punps froma supply vessel. Mreover, a needle valve is provided
in the conpressed-air supply line as part of the netering device. DE 196
153 79 describes a pneumatic hand-held spray gun with automatic spray jet
adj ustnent for use, for instance, in paint shops. External supply neans for
supply futthetlatomepis kv floi BPAI 941 7ediAMM to be applied have arranged
therein devices which can be controlled by a control unit and via which
t he amount of application can be varied. DE 92 05 369. 3 di scl oses a device
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| "_J Dbaffle orifices are arranged in a closed state in a housing. Thus, only one single baffle

orifice can be opened at a time in the devices of BE 558 653 A1 and US 2,991,838,

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 injéctor 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.




tank pressure, but not the anount of |iquid and/or carrier gas, can be
‘controlled in dependence upon the supply pressure. Each of BE 5§%,6230A
and US 2,991, 939 discloses a rotatable baffle disk in which a baffle
orifice can respectively be rotated into 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 tine 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 produg2éd thereby can be used in inhalators
in the nedical field, air humdifiers- for donestic applications, and
especially for cooling and lubricating tools or workpi eces. The device
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enl arged cross-section a partial vacuumis obtained that conveys the
liquid fromits conduit also termnating in the chanber and supplies it at
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connection conduit which forns an aerosol outlet and via which aerosol is
={§yen fromthe pressure tank to supply it at |east




to a tool or workpiece for cooling and | ubricating purposes. The liquid and
the carrier gas are each supplied toﬁihe I njector device via a &6 Adi2009 n
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. 26 July 2005 3 The device designed in this way ensures a
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pressure becomes so small that the flow velocity of the carrier gas

supplied to the injector device is no |onger high enough for aspirating
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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




i njector device, so that the aerosol production is interrupted. To maintain
the aerosol production in such cases, a bypass is installed in tggupramsure
t anks of known devices. Aerosol is dlscharged via the bypass in the case of
an inadmssible rise in pressure in the pressure tank, whereby the tank
pressure decreases again. Apart fromthe fact that the aer osol di scharged
fromthe pressure tank is no |onger available for tool |ubrication and the
yi el d of aerosol production decreases in an undesired way, such a bypass
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di sch ed aer.osol a result, the design efforts taken for the

aero Vcﬁr@f@d@?ﬂﬂﬂe‘i’im%ﬁnwefjﬁ‘f@nm fied in an undesired way. It is the
obj ect of the invention to design a device of the above-nentioned type such

that a reliable aerosol production is ensured for a range of aerosol
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t he aideas pobpibkt are described in the further clains. In accordance with
an aspect of the present invention, there is provided an aerosol - producing
devi ce conprising an injector device which is arranged in a pressure tank
subj erd achiéve said abjech ties fatires BB&!amamiaré providezh Agvamageas embodireatced from

a carriger S uppl i ed at pressur ma |Liqujd, and
compraiaigeaent daonRenbi e PEuon syt Biearbweish Ao aiRyes e pheva Tqui o
are t arPBbdEBel th fRTURRE! Q8inftuant | t les to the injector device,
characterized in that the throttle is designed to be controllable in

dependence upon
- In accordance with an aspect of the present invention, there is provided an aerosol-

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.




the differential pressure (AP = P' - PB) between tank pressure and supply
pressure. In accordance with another aspect of the present invemngijgR,2dosere
is provided a nethod for producing an aerosol, wherein in an injector
device in a pressure tank subjected to a tank pressure (PB), an aerosol is
produced froma carrier gas supplied4at a supply pressure (P') and froma
| iquid, characterized in that the volune flow of said carrier gas and said
liquid is <controlled in dependence upon the pressure difference (AP = P" -
PB) bﬁtimdmmagd:strgﬂhly d]{eetsS?E each fitht $ied duéiﬂit}gb?ht@l_@% SUpply og!&errier gas )
quantity-coptro]led su - of carrier gas an i quid, according to the
inverf"["lc%lwI 'CE'L"EP {hﬁénJeFWFBE%B‘?' ’i”l%“yraégﬂf tojthe éﬁroéah‘%’tﬁrlwa?@ REPTS- aer osol
production both with small and | arge aerosol w thdrawal anounts. It is
particul arly advant ageous that w thin the whol e range of aerosol
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This advantage i1s mainly due to the ?act that the quantity-controlled
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aer odhicloatspetific Volemeditoveof aevosalfis eotveykedt 0 an aerosol outlet has an
effective aerosol wthdrawal cross-section via which, depending on the
desi gn and node of operation of the tool, a specific volunme flow of

aerosol is supplied. The tool itself thereby forns a throttle via which a
specific volunme flow of aerosol is conveyed. 5 26 July 2005 The basic idea
of the invention is that the volunme flows of the carrier gas and the |iquid
that are introduced into the injector device are adapted to the aerosol

wi t hdr awal '




amounts by means of quantity control via the throttle system Neither the

pressure of the carrier gas nor the iressure of the liquid is Béddy2005

- regulated. Rather, a dynamc pressure change in the carrier gas supply and
“the liquid supply takes place on the throttle system Said dynam c change
I n pressure has a stabilizing effect on aerosol production and on the

supply of the connected tool. Especially a self-stabilization of the

.aerosol production and aerosol supply takes place in the case of

ti me-T badk fdrbapelinvdritiorria Rt tRERBRINSe flows 'of tHS EaMe? gadhel thelifliid to be
cooled and lubricated 1s connected to the aerosol outlet, a constant
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i qmtﬁrcﬁ’ﬂ?sfﬁéﬁ}i er gas to the injector device is not pressure-controlled,
but “quantity-controlled, the aerosol pressure in front of the aerosol

outlet is increased, whereby a larger volune flowis again supplied to the
‘tool, which in turn |eads to pressure stabilization in the interior of the
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i_iynjector device, and the tank pressure PB in the pressure tank in which the
I njector device is arranged. Wien the differential pressure AP is above a
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quid are supplied to the injector device at a given adj ustnent
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




6 26 July 2005 of the throttle system Wen the differential pressure AP
decreases, so that it is below APO, the throttle systemw || be26lssedoand

aerosol production suppressed. Aer os @ production will only be resuned
"again when the differential pressure exceeds a further limt value APl
whi ¢ch is above APO The difference between AP1 and APO fornms a sw tching
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the aerosol outlets. Especially tools having tool dianeters of |ess than
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pr odgibiRsationUftthe meRssdl prédudiopar ti cul arly advant ageous that the vol une
flows of the carrier gas and the liquid can be predetermned via a fixedly

predeterm ned setting of the throttle system and need not be changed
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syst amall angaeryilargenderosokewitiedraaahachouaty. Palkcbydinglg, motomdving largetand | n one
enbodi ment the throttle sgst em conpri ses baffle assenblies controlled by
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! setting the vo oW W t affles represents a separate
advaetqgesdsnaeppdiole ailinigs can bepelatin suppliecheith menesahi Ihip ekpsicipllyotileghe
app%"&i H]Se'reby 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.




At | east one nozzle with a baffle assenbly is provided for the supply of
carrier gas and at least one further,nozzle with a further baf fignassgosdl y
for the.supply of liquid. 26 July 200% 7 A further essential advantage of
the device of the invention is that aerosol can be wthdrawmn with this
device at predetermined tine intervals w thout the device assum ng an
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I nt erwitthdrawfiovitthihis epdica at posdetgrmipedtime whenials witkogt thé aevizd dmsuming
controll eol B%Insl valve, is arranged at the aerosol outlet. The aerosol
wi t hdhWBFERE BB st art ed or finished abruptly by a correspondi ng control
of the ball valve. Due to this interval operation the pressure conditions
vary in the pressure tank. On account of the control tinmes that are due to
t he syuchemodas pf epstationcarete.gl legdired fiqr goadihg armt lubscatgasdriltsowhich diagewoul d
be tqo.,inert to foll t hese changes. .By cqntrast., in the . device of the
pveritsedwi?asRsoft mesE b e dr eV ba us b & AgsnBvEsithon
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unchanged paraneters ~of the throttle system™ The aerosol produced as a
r es eraggogelnvitheliawakean be gtartgd onipushedpbmiptly ofa corespondingicortrelrad the t hus
di recbtréfy ai\Xeai | able to the tool. The invention will now be expl ai ned
her ei éf ‘'With reference to the drawings, in which: Fig. 1 is a block

di agram of an enbodi ment of the aerosol -produci ng device according to the

‘invention. Fig. 2 shows a detail of a section of a second enbodi ment of an
ﬁer oddie tofhisinigrig! eraratien the pressure conditions vary in the 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




Fig. 3 shows an enbodi nent of a baffle assenbly for the device according to
Fig. 1. Fig. | is a diagram show ng B?e basic structure of an ¢y
aerosol - produci ng device 1. In the esent exanpl e, the aerosol g afo uced
"by means ‘of the device 1 is used for cooling 8 26 July 2005 and

| ubri-cating tools 3, workpieces and al so gears and machines. In principle
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i njector device 5 is arranged. The injector device 5is fed with carrier

“gas \Airhemidifiers fedempsticapplicalipos, & theilikei d via a second conduit 7. The
carrier gas consists of air and is nmade available via a conpressed-air
‘supply (not shown) at a supply pressure Pv, which is typically in the

r angerief d@\/[baacéor‘amftolﬂgbarcom'ﬁmeb laqmedsxsr@rtmﬂﬁ 43A vehitiy Bhiisjattor aledices
formed in the %_resent enbodi nent oil which is fed via an oil reservoir
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I nj E‘Ct or aevice e t hr ot ormng at € system are

cont rohipedssedraim supptyr (ot alrmWn)L@t a Styeplg pnessalre 1) whikh is sypitallynedhdy an
t tothrottles 8, 9, a se 11 is

electric c ui t Ne

Conndengeot b Har P ok AR BRE 106 Sanies anadupTt Shevh oA dBRsor 11,
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differential pressure’ A he pressure prevadiling in
the isynihetiorestdr, ohtheplikes mayealsaive ukedThe i nj ector device 5 conprises an
j‘lj ector block 12 having arranged therein an injector chanber 13. The

I njector chanber 13 is enlarged in the area of its outlet towards the

La\tN:rrBoma.r aHtPoiPHid 8acHappletiaid 8dhiditfs 8UDES thetinftbiCddvicdTBaThe BaBitiel4 the
-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




. surface of which has a stepped structure including a nmultitude of

successi ve steps 15. The inpact body,14 is arranged via a m)un%%]ﬁﬂ%é&)ﬁt a
. predeterm ned distance relative to t%e outl et of the injector 3,
sai d di stance being preferably adjustable. Air and oil are supplied via the
throttles 8, 9 into the injector chanber 13, and a partial vacuum by which
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achieve a size selection of the oil droplets in the aerosol 2, cage
struglures (nat  shown). be arranged in the area in front of the aerosol
t
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only very mnute ol reamare @ via the
aerosol outlet 17 out of the pressure tank 4. In addition, a further nozzle

(not Fohgg\}ﬁgveng%iz%eséfégt\l’cjndg thfe%ril d?%&'%'tsy §nnt%eas:1%?<i3§él%?%ggg isgr'uctures (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,




A closing neans 19 which is controlled by an external control ii ﬂrﬁé*@gd
bet ween 3 aerosol outlet 17 and tool ,3. The closing neans 19 is 8 L5 |y
- formed by a ball valve which is controlled by conpressed air. Said valve
can be closed and opened via the control with short response tines,
wher'eby the supply of aerosol 2 to the tool 3 can be activated and

deactyj o W el - device 5,
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The idigteotereldtive tethe, injectgrashizitheral3. al so conprises an injector chanber

13 which is opposite to and spaced apart fromthe inpact body 14, 26 July
2005 10 the inpact body 14 being fixed by neans of the nounting 16 at a
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t he enbodi nent according to Fi sets of nozzles wth two nozzl es
20, 20, 24222233 each am propiidad uhettiei arrangenent acgerdimg taEigp2dthegsats Fig. 2,

the sets jervicga. to fged Lr .and Oiéll int@ the injector device 5. The first -
set oF Y69 @éese 'ﬁﬁpfjé) dn e yeoioL S¥§€ 21 cl osel y adj oi ni ng the injector
chanber 13, air being supplied via the first nozzle 20 and oil via the

second nozzle 21 into the injector chanber 13. The second set of nozzles
i s pddietfirsheef oftnezalestteomprisss twet narzleso2d, 2dsclasely aidimningdhpiinjeetor a nozzl e

o1 ShanBE o gt ert R VI 6% n- 8 200nd SR e d B ol ce
Vi a intbahpagiectoe chameei 18. 8, 9 (not shown in Fig. 2), the throttles 8, 9
‘formng the throttle system The control of the throttle systemand the

supply of oil and air into the injector device 5
\) 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.




t akes again place via the control unit 10. Depending on the amount of oil
requi red for aerosol production, oil ﬂnd air are 3 introduced i%fult Eg 5
‘injector device 5 preferably either 3 ly via the first nozzle sys ent ?
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
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val ve 26 via which air 1s supplie e respective ba orifice 25 is
positioned in front of each baffle orifice 25. The dianmeters of the baffle
orifi on with the thickness of, the body
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selectively via . _ - - .
section, a substantially constant and homogeneous velocity 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.




the control unit 10. Dependi ng on which ones of the baffle orifices 25 are
cl osed or opened, different cross-sg‘glons of the throttles 8, 28 Rl£2005
obtained, fifteen different cross- s i ons being adjustable in the present
‘case. The baffl e assenblies for the supply of oil have a structure which is
substantially identical with the structure of the baffle assenbly
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agai fntroduced 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
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.




This yields a stable aerosol production w thout the need for changing the

setting of the throttle systemduring operation of the device 1.
.aerosol .production, in particular, is ensured in the case of ti ng-%\flgfiy%%e

aerosol withdrawal amounts. The set values of the throttle systemare
suitably stored as paraneter values or characteristics in the control unit
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precondition for a stable aerosol production is that the differential
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predetermined limt value. The limt value APOis in the range of 2 bar <
Po < 2.5 bar and is preferably 2.2 bar. The differential pressure is

sens &yhep thedifferential peessere 4P is below the liméadluesABr the resedol ppedubtioniinn
control i nput, Lnt.o the ntrol unit .10, 13 26, Jul.y. 2005 n the .
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production is suppressed. Preferably, all baffle assenblies are closed for
this purpose. The aerosol outlet 17, however, remains open, so that
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pressure PB decreases in the course of tine. Aerosol production will only
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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.




The difference AP between the limt values APO and APl fornms a sw tching
hysteresis for the aerosol productiaqg control, whereby unnecessgmyiy 2005
Sswi tching operations, i.e. start and |nterrupt|on of the aerosol
production, are avoided. This prevents an escal ating system Especially
with tools 3 designed as drills, it is necessary that aerosol 2 should be
supplied to the respective tool 3 only at fixediy predeternined tine
intervals. For exanple, it is expedient to limt the aerosol supply to the
time intervals during which theP@tentClainsnserted in a workpiece. By
contrast, aerosol production should be stopped when tool 3 is renpved from
the workpiece in order to avoid unnecessary soiling of the tool with oil.
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pr es $ty) dehmeers tankl prepsieresandesupbly Pressaes.osol - produci ng devi ce according to
claim1, characterized in that said throttle (8, 9) is controlled via a
(3ntrol unit (10). 3. The aerosol -producing device according to claiml or
2
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differential pressure (A
throttle (8, 9) is controlled v1a a control unlt (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




supplied via a baffle assenbly formng 'at |east one nozzI e
first2 $9payaig kaffieassantpls assionedithedetos supplied via a baffle assenbly

forms an input for said control unit (10). 4. The aerosol - produci ng device
according to any one of the aforenmenykoned clainms, characteri zgglmlg}zbbgt

.said at l.east one throttle (8, 9) is part of a throttle system

conprises a baffle assenbly including a plurality of throttles deS| gned as
baffle orifices (25). 5. The aerosol -produci ng devi ce accor di ng to any one

of t hregirovidee fdd theatipph) 6f diriechad 86d AGlide8atmnbhak (3@ 2, car QB?haﬁgQ i's
and a

formng at |east one further nozzle (21) and a further throttle (9), to
said injector device (5). 6. The aerosol -produci ng device according to any

one & thdhefaesreselrpriodoeihg devidenmccortiaydo iolimz: charatteaizedin that & of

nozzl es WI(%E 'M\@ nozzl es%éZO 21, 22, 23) each 15 26 July 2005  are

pr ovirQ&aler | upsijean beffle assengly I%HEPVIICFQMOBth%é%wfh@i@ﬂéltlpﬂél 21, 22,
23) t&%ﬂ, a§ separate baffle assenbly assigned thereto. 7. The

aer osol - produci ng devi ce according to claim6, characterized in that a
nozzle (22) with an upstream baffle asserrbly is provided for the supply of
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The aerosol - produci ng devi ce according to any one cl ai s

char aepatately ¢lasabiebaffleardiceai2dle orlflces (25) of one baffle assenbl y are

each equi pped wth different dianeters.

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.




10. The aerosol - produci ng device according to any one of clainms 4 to 9,
characterized in that the dianeter offgeach baffle orifice (25) abJoRe005
baffle assenbly is at |least one third of the thickness of the baffle body
(24) defining said baffle orifice (25). 11. The aerosol - produci ng devi ce
according to any one of clains 4 to 10, characterized in that each baffle
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thereto via a separate valve (26), 12. The aerosol - produci ng device
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outlet (17) is interrupted. 13. The aerosol -produci ng device according to

claim11l, characterized jn that said  c¢losing neans (19) is forned by a
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in controlled quantities to said injector device via a respective throttle
syst gigsabisbaffietasificead in that said throttle systemconprises a baffle
assenbly with separately closable baffle orifices. 16. A nethod for
produci ng an aerosol, wherein in an injector device (3) in a

-é;\_} 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




pressure tank (4) subjected to a tank pressure (PB), an aerosol (2) is
produced froma carrier gas supplieqzat a supply pressure (P") 268 7dlyf200fn a
liquid, characterized in that the voI unme flow of said carrier gas and said
liquid is controlled in dependence upon the pressure difference (AP =P, -
PB) between said tank pressure and said supply pressure. 17. The nethod
for Mga [ gin that
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differential pressure (AP) has fallen below a first predetermined limt
val ue (APo). 19. The nethod for produci ng an aerosol according to claim18,
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between 2 bar and 2.5 bar. 20. The nethod for produci ng an aerosol
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conveyed via at least one aerosol outlet (18) out o sa[d 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




baffl e assenblies is predetermned via said control unit (10) at a .
differential pressure above said figgt linmt value (APo) in depéetslenoes
upon the .quantity of aerosol (2) conveyed via at |east one aerosol outlet
(18) out of said pressure tank (4). 23. The nethod for producing an aerosol
according to claim 20, characterized in that said baffle orifices (25) of
sai d dd?ﬂér"?éb'éhd BAfGUICE 1136 BRBRTty T tRé BaRiepBad s'uPpIi@c? RROLERLIRjSERIUSURIATEL er
val ues and/or characteristics."24. The nethod tor produci ng an aerosol
accoralchipat ef thediawio syppliesr inta eaid irjecton devicatbeing cpalrellast ehavagtedzednd/ or

charagt.eri st.j. S8l e i.nt dj.or, stor N ] ontr Lt (10).
25 AR RaRyE o pEBleing S8 sy 2reeand A8 pahiendly ks 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
produci ng an aerosol according to any one of clains 16 to 25,

characterized in that said supply pressure (Pv) is in the range between 6
bar and 10 bar. 27. The nethod for producing an aerosol, especially
according to any one of the above-nentioned clains, wherein in an injector
devi.ce an aerosol is produced froma 18 26 July 2005 carrier gas and a
l'iquid, the quantity of the carrier gas supplied into said injector device
and that of the liquid supplied into said injector device being controll ed,
characterized in that a plurality of baffle orifices are selectively
opened and cl osed for quantity control. '
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