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DESCR PTI RO AFPRBATUS FOR AEROSOL CREATI ON Techni cal Fi el d PCTAPIT0478 e
present invention relates to an apparatug for aerosol creation in
particular in a cooling, lubricating apparatus for tools or work pieces
with an injector apparatus, to whic ' gas and a fluid are

suppl yabl e and whi ch gives off a ga?#ﬁvﬂ#@%l uid dropl ets contained
therein at an outlet. 10 B:RBARATUS FOR XEROSOLSCREA®IQNP! i cation in nany
areas of technology, in which respect, for exanple, reference should be
made to inhalators in nedical technology, air humdifiers in the area 15
of househol d technol ogy, the applyg |{@A10Fieh@ani ng or protection agents,
etc. It is further known to use aerosols flor cooling or lubricating a tool
or a wdFk pi ece, The phresenthineentpbarrelates tof anhappatrabus dfcr assiosol
Tool s and work .pi eces are, subject.to_hi frictiqnal forces 20 duri
mmchi i ng, SHRETETE s PG CIHELAE, b p meRL 119 § FLGRITIE ApParatEs (805 o

thus necessgigld o eflder phecési Ghithnadf iRedcddr cappiraves, Ptecanivha d he
application of a cooling [ubrication nmedium (agent), throug‘lﬁ whi ch t he

pi eces ar e GATASRARISARA ol iid REg| eRpPIyablevnand: yhiich giyesseffuld 25
jet coolin | wsh PEAN rlﬂ‘% S ' a LN I.C

cool i ng Iu%ﬁ%\g%n agent |s&<app ie ?nggg}:ééﬁégl ?fﬁﬁglréd'gl %r%%n ts&uttéoleetth'e
surfack® to be cooled in a full jet of fluid. In this case, however, a very
| arge consunption of cooling lubrigatjon a results on the one hand,
whence the operation 30 of the CBSF*%‘?“'?%%ati ng apparatus is
expensive, and ondrtsdidefididhpl icd€ideCes SRany Qi‘eﬁﬁ,ob?g't%hn'iﬂéi)?n,s to
di spose of the used cooling lubrication agent in an ecol ogically sound way,
whi ch is corbl ¥RieRdJrgfRestso foxpaKxample, reference should be made to

inhalators in medical technology, air humidifiers in the area

15 of household technology, the application of cleaning or
protection agents, etc. It is further known to use aerosols for
cooling or lubricating a tool or a work piece, which is the
exemplary basis of the follow discussion.

Tools and work pieces are subject to high frictional forces

20 duringmachining, which leads to the development of large amounts
of heat. It is thus necessary to reduce the friction of the
aforementioned pieces via the application of a cooling
lubrication medium (agent), through which the pieces are
simultaneously cooled. Previously, it was typical to use full

25 jet cooling, which has been known for some time and during which
the cooling lubrication agent is applied in relatively large
amounts to the surfaces to be cooled in a full jet of fluid.
In this case, however, a very large consumption of cooling
lubrication agent results on the one hand, whence the operation

30 of the cooling, lubricating apparatus is expensive, and on the
other hand, it is necessary for ecological reasons to dispose
of the used cooling lubrication agent in an ecologically sound

way, which is complicated and also expensive.
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15 lessened. However, the cooling lubrication agent mist created
in the aforementioned manner is relatively inhomogeneous with
regard to the size of the droplets. Although this is relatively
unproblematic for so-called outer cooling, in which the cooling
lubrication agent is applied from outside to the parts to be
20 cooled, problems crop up during so-called inner cooling, in which
the cooling lubrication agent mist is transported through inner
channels running through the tool directly to the contact surface
between the tool and the work piece. When the tool is rotated,
larger droplets of the cooling lubrication agent mist are also
25 brought into rotation and accelerated radially outwardly such
that they accumulate on the walls of the channels. This leads
to a non-uniform transport of the cooling lubrication agent and
in particular to thecreation of splashes. Similar problems occur
when the cooling lubrication agent mist is to be transported

30 through relatively long conduits.
From DE 30 34 941 Al, on which the preamble of claim 1
is based, it is known to additionally use an aerosol that contains

very fine oil particles floating in the air stream for the cooling
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15 Disclosure of Invention
It is an object of the present invention to create an
apparatus for aercsol creation with which an aerosol with small
particle size can be reliably achieved. _
In accordance with the present invention, this object is
20 achieved in an apparatus for aerosol creation in that the gas
jet is directed onto a deflection body with a structured surface
and streams along same.
In the apparatus in accordance with the present invention,
the lubricating fluid is sucked in in a known manner by means
25 of a negative pressure and atomized in a jet of a carrier gas,
preferably air. The carrier gas is fed under pressure into a
chamber of the injector apparatus, whereby, due to the
enlargement of the cross-section, a negative pressure is
effected that transports the lubricating fluid from its conduit
30 that also opens into the chamber and that gives the éarrier gas
stream its high velocity. The lubricating fluid is torn along
with the carrier gas stream and precipitates, finely distributed,

onto the structured surface of the deflection body. Since the
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15 The deflection body is arranged in front of the outlet

of the injector apparatus and is preferably formed as a
rotationally symmetric body with a structured shell (coating
surface). It has proven to be particularly feasible when the
deflection body comprises a tapered form wherein it preferably
20 is conically pointed on its end facing the gas jet. Both a cone
as well as a truncated cone can be used as a deflection body.

The tip of the cone or the narrow end of the truncated
cone is preferably located directly at the outlet of the injector
apparatus such that the gas jet impacts at this location on the

25 cone or truncated cone.

A further embodiment of the invention could be provided
in that the outlet of the injector apparatus is conically widened
in the direction of the flow of the gas jet. In this manner,
the conically or truncated conically formed deflection body can

30 partially project into the outlet such that a streaming channel
is formed between the inner wall of the outlet and the outer
wall of the deflection body.

In particular, provision is made for the distance between
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this respect, in a further embodiment of the invention, the steps

15 could comprise a cut back below their turbulence edges in order
to achieve a particularly sharp turbulence edge.

A further embodiment of the invention provides for the

steps to comprise a pointedly shaped projection along their

turbulence edge that is preferably oriented against the stream

20 of the gas jet.

! To achieve an aerosol with approximately uniform particle

; "size, the gas stream containing the aerosol is preferably

: filtered one or several times after streaming over a deflection
body. In this respect, a sharp deflection of the gas stream can

25 be seen as a filter as a result of which the heavy, and thus
larger particles, are separated out. In addition to this mass
or gravitational separation, a further embodiment of the present
invention could provide for the gas stream streaming along the
structured surface to be encompassed by an enveloping gas jet

30 inparticular of air. The enveloping gas jet, that can be created
with a ring nozzle as in known in the art, accelerates the aerosol
and thus assists the separation of larger particles whereas the

finest particles can penetrate through the enveloping gas jet.
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Brief Description cf Drawings
Figure 1 shows a perspective view of a container of a
cooling, lubricating apparatus with several associated tools
20 illustrated partly cut away;
Figure 2 shows a cross-section of an apparatus for aerosol
creation;
Figure 3 shows detail III of Figure 2;
Figure 4 shows a first alternative embodiment of the steps
25 of Figure 3; and
Figure 5 shows a second alternative embodiment of the steps

of Figure 3.

Best Mode for Carrying Out the Invention
30 Further details and features of the present invention can
be seen from the following description of an embodiment as given
in the drawings.

In accordance with Figure 1, a cooling lubricating
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. that conprises a control val ve 37b and
32 into the injector apparatus 16 via a vacuum conduit 34, an

adjustment apparatus 37 that comprises a control valve 37b and
a off-switch apparatus 37a for quickly switching off and a
further guiding conduit 36. With the aid of the adjustment
15 apparatus 37, the volume stream (mass flow) of the o0il into the
vacuum conduit 34 can be infinitely variably controlled.

A connection conduit 38 is provided in the cover 33 of
the container 31, through which the aerosol can be removed from
the container 31 inorder touse it, for example, for inner cooling.

20 The transportation of the aerosol through the connection conduit
38 can be carried out via the inner pressure in the container
31. In accordance with Figure 1, a suction jet 39 is additionally
provided that supplies a conduit (not shown) with pressurized
air. The air is fed into the suction jet 39 in the direction

25 of transportation such that the streaming of the air sucks up
the aerosol, whereby the oil particles are again stirred up and
accelerated.

The streaming aerosol A can, as indicated in Figure 1,
be distributed to several branch conduits 27 and be supplied

30 through these to various tooling machines 28 with corresponding
tools 29. Although Figure 1 illustrates inner cooling as an
example, in which the aerosol is transported through channels

running through the tool 29 and exiting at the tool tip, the
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When entering i nt @hkhend&test @hamber 22 is conically widened at its outlet
23 at which the pressurized exits as a gas jet 25 with fluid
15 droplets contained therein.

Below the outlets 23, a cone-shaped deflection body 13
is located whose shell (coating surface) 13a comprises a step
structure with a plurality of sequential steps 13c. The cone
is oriented such that its tip 13b points toward the outlet 23

20 of the injector apparatus 16 and partially protrudes into the
conically widened outlet 23.

The cone-shaped deflection body 13 is held via fixing rods
12 on the cover 33 of the container 31. The injector block 11
comprises an adjustment apparatus 15 in its upper section that

25 penetrates through the cover 33 of the container 31 and through
which the distance of the injector block 11 relative to the
deflection body 13 can be changed (as indicated by the
double-ended arrow V). During the adjustment motion, the
injector block 11 is guided along several guide pegs 14 located

30 on the deflection body 13 that displacably engage in the
respective cut-outs 24 of the injector block 1l.

A ring jet 21 is located over the circumference of the

injector block 11 that encompasses the gas jet 25, said ring
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conprises a step strlcture with™a plurality of sequential steps 13c. The
cone is orientletsfithididroplets cpntaingdi theremampacts enté thexstepped of

the i njector_apparatus 1 rt.iall. rotyudes. into t coni _cal
wi dened out FEF%ggg ##@ (?%ﬂ%-%%h%é"g'e%ﬂ%é‘gﬁo ’bga(ﬁ/ alfﬁss‘{ﬁ.éloogv‘fﬁgujf#xﬁl}l%
rods 12son ghgiaoveopidte fitetcptediipdtate ot itliedidp Hwerkadds. The
conprises an adjustnent apparatus 15 in its upper_section that 25

penetrat es SHbsggHENtSEEORRING adx of thegasiigd 2B thgRdtearDadpnaif Breshe
di st f Al | ' f | b
Changed ( asSr B eRRcEepEng OFK fron Y1k MH) dnidly Qlgei1aAnRE Lo Sk O

noti on, thelBpj sathr thhacknlderosgliwithaveny fernerail gparieiepbes ddsubst ed

30 on the deflection body 13 that displacably engage in the respective
cut-outs 2438f 3% WB%YS-ector block 11. Aring jet 21 is located over the

circunfgrence of bhethdl ek BhACKslinthabrPEELIBASESayt 1'e, JBte ] £érddol
said ring VWM 98/ 28086

PCT/ 3P97/ 0438gegn és gefdiented onf the &ide qitwardly jand Zowusaindergoes
L6120 SORNPEORY dBe08toh g K TRl iR {SCL Aheglerit ool
of the defl €akitherbddl ]l aowmwarsliilyt ioftoMtileh dile supply 32. This is also
assisted by the outer enveloping air jet 26 that tears along
15 the larger particles and leads them back to the oil supply 32.
The fine particles can penetrate through the enveloping air jet
26 and collect in the space above the oil supply 32.

For changing the size of the oil particles, the injector

block 11 can be displaced relative to the deflection body 13.
20 Wwhen the cross-section of the streaming channel formed between

the tip 13b of the deflection body 13 and the conical outlet

23 is made smaller through a motion of the injector block 11

and the deflection body 13 in a direction towards one another,

the streaming velocity of the gas jet 25 is increased, whence
25 an aerosol with smaller particles results.

Although certain preferred embodiments of the present
invention have been shown and described in detail, it should
be understood that various changes and modifications may be made
therein without departing from the scope of the appended claims.

30
Industrial Applicability
The present invention is suitable for use in a cooling,

lubricating apparatus for tools or work pieces having an injector



5 'quid'dropIets first precipitate onto the step surface sequent
stream Rgo agrisegé the gas jet 25 then tears along finest d?ggﬁgfgﬁﬁgsthe oi

fromthe turbul ence edges 13d of the a&yps 13c such that an aerosol with
very fine oil particles results as a whole. 10 On the | ower end of
the deflection body 13, the aerosol  streamis,def d klippsivdple

out war dl ypiirdtuws, uoolewiybel @.%@¥5hﬁrd%??e%??o§ #ﬁgégt%gaheagg garticles
cannot follow and further % Ig'%gﬁp Wl tteldbe drbpkepglyoaiﬁl?ﬁps is
al so assianddbichhgi¥GBePénvel®oping air jet 26 that tears along 15 the
| ar ger palytJ d headgretiem back to the oil supply 32. The fine
particlegtﬁégégénggrg?e t hrough the enveloping air jet 26 and collect in

t he space above the oil supply 32. For changing the size of the oi
particles, the injector block 11 can be displaced relative to the

defl ection body 13. 20 \Wen the cross-section of the stream ng. channel
formed between the tip 13b of the deflection body 13 and the conical outlet
23 is made smaller through a notion of the injector block 11 and the

defl ection body 13 in a direction towards one another, the stream ng
velocity of the gas jet 25 is increased, whence 25 an aerosol wth
smal l er particles results. Although certain preferred enbodi nents of the
present invention have been shown and described in detail, it should be
under stood that various changes and nodifications may be made therein

wi t hout departing fromthe scope of the appended clains. 30 Industrial
Applicability The present invention is suitable for use in a cooling,

| ubricating apparatus for tools or work pieces having an injector WO
98/ 28086 PCT/ JP97/ 04780 10
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apparatus, _to which a carrier gas and a fluid are supplyable and which
gi ves of f WO3828988t with fluid dropl ets contained therein atPEHIRATIONESO.
CLALMS. ;-1 _.._An_apparatus for aerosol cggation conprising: 5 a
contai ner (31) defining a space therein; an injector (16) to which a

) _ nj ecto i
IRMPILARUNEAEL €' <o, 35 ve PRy e’ FERTHR' o0 1 ot Tt o"sara Space. &

det | €ctiton"bolly 113) provided within said space and 10 having a structured
surface (13a) so that said gas jet (25) is directed at and streans al ong
sai d structured sukface;Ammpparsdniifior agrosodvotedtionsinpavnicibar ifror
renoving said gas jet framsaid. space in direction different fromsaid
njector. 15 £001inge THREICHTARY Frpata R 5T t9OLE 0%, oLk RieHer dany
directiop i af OsPctdr pé?ghﬁ'&tﬁs gtaVivhathoBakageidraldadn adfd fd Widiiy ileet s
included in said gas jet. 20 3. .The apparatus in accordance with claim
1, wherein supplkpabletand vhiebt gdvesortdi @ gaSededr wiltdh el ginaxdiaten
of gravity. : [ GO dang | | [ '
cont ai ner céfrbprﬁa}sjé%&?hgﬁgféﬂé%s% VoI 7 ?%? %ﬁé#%%%%#’ﬁgﬁﬁ%é?a%
An appar at usjétorn 289r asodlireetdd @t aodpflectjondsody)(@@ pwith atstductured
carrier gas and a fluig are aug}gl éable ﬁ—gd which injects a gas jet with
fluid dropl GEEFLoht 3R heBREHEFEPAME BAPRT 58MSet . a defl ection body

havi ng gg structured surface so that said gas jet is directed at and streans

along said structured surface; and .
2. The apparatus in accordance with claim 1

characterized in that the deflection body (13) comprises a step

structure (1l3c).

15 3. The apparatus in accordance with claim 1 or 2
characterized in that the deflection body (13) is a rotationally
symmetric body with a structured shell (coating surface).

4. The apparatus in accordance with any of claims 1-3
20 characterized in that the deflection body (13) comprises a form

that tapers in the direction facing the gas jet (25).

5. The apparatus in accordance with claim 4
characterized in that the deflection body (13) is a cone or a

25 truncated cone.

6. The apparatus in accordance with claim 5
characterized in that the gas jet impacts on the point of the

cone or on the narrow end of the truncated cone.

30
7. The apparatus in accordance with any of claims 1-6
characterized in that the distance between the deflection body
(13) and the outlet (23) of the injector apparatus (16) is
1This Sheet Has Been Replacet THIS SHEET HAS BEEN
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a fllterlng gas forrHugu/r" !l Jm' mgrm' ng a filtering gas flow fl ow ng
acr oss saW@ WL80§6ct | 1 ow smal | er dropl et prcrired7a7soi t hi n
said gas jet to penetrate said filterin as flow 5 6. The apparatus in

accordance with claim5, wherein said filtering gas form ng nozzle is
formed in arj ngéshape so that said filtering gas enconpasses said

struct ur edvV8titpBéL-of said deflection body. 10 7. The apparatus in
accordance with claimb5, wherein a reservoir for reserving said fluid is
provi ded beneath said injector. 15 8. The apparatus in accordance with

claim5, wherein8the dirQEanppabetneein satabriidnee twith laogy ofndladimd bl et
f idinject : Th i t I

S, wherof nEBAFACHSE 1599 4P FbaZishe UELPFOLEA) SRVEPRLORI R vidrhati T
over said gakl agreet ikd» AEWHNRAS thk gas jet (25).

9. The apparatus in accordance with any of claims 1-8
characterized in that the steps (13c) each comprises an acutely

angled turbulence edge.

10
10. The apparatus in accordance with claim 9
characterized in that the steps (13c) comprise a undercut (13e)
below their turbulence edge (13d).
15 11. The apparatus in accordance with claim 9 or 10

characterized in that the steps (13c) comprise a pointedly shaped
projection (13f) along their turbulence edge (13d).

12. The apparatus in accordance with claim 1
20 characterized in that the projection (13f) is oriented against
the streaming of the gas jet (13). |

13. The apparatus in accordance with any of claims 1-12

characterized in that the gas jet (25) streaming along the

25 structured surface (1l3a) is encompassed by an enveloping gas
jet (26).

14. The apparatus in accordance with any of claims 1-13
characterized in that the gas jet (25) is sharply deflected after
30 streaming over the deflection body (13).
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