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DESCRIPTION APPARATUS FOR AEROSOL CREATION Technical Field 5         The
present invention relates to an apparatus for aerosol creation in
particular in a cooling, lubricating apparatus for tools or work pieces
with an injector apparatus, to which a carrier gas and a fluid are
supplyable and which gives off a gas jet with fluid droplets contained
therein at an outlet. 10 Background Art Aerosols find application in many
areas of technology, in which respect, for example, 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   during
machining, 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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so-called minimal lubrication technique developed in the last years, a
fluid cooling lubrication agent is atomized in a nozzle in an air stream.
For this purpose, the fluid cooling lubrication agent and the air are fed
to the nozzle in separate 5  conduits (pipes, lines), wherein the air
stream exiting from the nozzle at a relatively high velocity mixes with the
cooling lubrication agent after exiting from the nozzle. Systems are also
known, in which the creation of the mixed mist is carried out within the
nozzle. The spray mist of the cooling lubrication 10   agent-air mix is
applied directly to the surfaces to be treated, whereby a good cooling and
lubricating effect of the tools and work pieces can be achieved. It
furthermore has the advantage that the consumption of cooling lubrication
agent is significantly lowered and thus also the problem of disposal is 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 the creation 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    WO 98/28086
PCT/JP97/04780 3 and lubrication of rotating parts in addition to a
conventional oil lubrication. To achieve this object, oil is sucked in from
a supply by means of an air stream streaming through an injector nozzle and
is atomized together with the air in an aerosol chamber, 5  whereby the
heavy oil particles that precipitate on the floor and the wall of the
aerosol chamber flow back into the supply. In spite of the precipitation of
the heavy oil particles, however, particles of various size still remain in
the aerosol, whereby furthermore the particle composition and size cannot
be changed 10   in accordance with DE 30 34 941 Al. Thus, an adjustment of
the cooling and lubricating behavior to the particular requirements that
can differ depending on the type of material and processing is not provided
for. 15                      Disclosure of Invention It is an object of the
present invention to create an apparatus for aerosol 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 carrier 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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carrier gas stream streams over the structured surface of the deflection
body with high velocity, it then atomizes the film of lubricating fluid
forming on the structured surface into an aerosol of small particle size.
Through corresponding formation 5   (design) of the structured surface,
that comprises in particular a step structure, a very high aerosol
concentration for low particle diameter can be achieved. The size of the
particles as well as the aerosol amount can preferably be changed in the
apparatus for aerosol creation 10   in accordance with the present
invention in that both the feeding in of the lubricating fluid as well as
the feeding in of the carrier gas can be separately controlled via valves.
Furthermore, the greasiness of the aerosol can be continuously varied
(infinitely varied) in this manner. 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    WO98/28086
PCT/JP97/04780 5 the deflection body and the outlet of the injector
apparatus for the gas jet to be variable. In this manner, also the
dimensions of the aforementioned streaming channel can be varied. It has
been noted that, through variation of the distance, the particle 5 size can
be varied since the velocity of the gas jet is also varied in this manner.
The higher the velocity of the gas jet is set, the finer the particle size
of the created aerosol. It has been noted that the concentration of the
aerosol in the gas jet is dependent on the form of the structured surface,
10  e.g. the step structure, of the deflection body. In particular, it is
advantageous when each of the steps comprises an acutely angled turbulence
edge, on account of which the lubricating fluid droplets are torn along by
the gas jet in very small size. In 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   in
particular 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.    WO 98/28086
PCT/JP97/04180 6 Alternatively, a sieve filter and/or a cyclone can be
provided as a filtering apparatus. The latter can also be additionally
formed as intermediate storage for the aerosol in order to be able to
compensate variations in consumption. 5         In the apparatus in
accordance with the present invention, the creation of the aerosol does not
require any moving parts such that a high processing assurance is
guaranteed. The amount of created aerosol depends on the (consumed) amount
extracted by the consumer. If a lot of aerosol is consumed (extracted), 10
a corresponding amount of air then streams into the aerosol chamber whereby
the inner pressure in the chamber remains constant and corresponds to the
operating pressure set on a pressure reduction valve that precedes the
chamber. The amount of aerosol creatable is thus dependent on the amount of
air that 



15   is fed into the system. Brief Description of 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    WO 98/28086
PCT/JP97/04780 7 apparatus 30 comprises a container 31 that contains a
supply 32 of fluid cooling lubrication agent, e.g. oil, in its lower
portion. The container 31 is closed by a cover 33 and formed as a pressure
container. In the space of the container 31 formed 5 above the oil supply
32, an aerosol is located that is formed in that a pressurized air stream
is fed in via a conduit 35 in which a control valve 18 is located and via a
further guiding conduit 17 of an injector apparatus 16. Due to the air
stream streaming through the injector apparatus 16, a negative pressure 10
results, on account of which oil is sucked in from the supply 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 oil 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 in order to use 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    WO 98/28086
PCT/JP97/04780 8 outer cooling known in the art can be used alternatively
or additionally. The apparatus 10 for aerosol creation is illustrated in
detail in Figure 2. It comprises the injector apparatus 16 with 5   an
injector block 11 in whose inner space an injector chamber 22 is formed.
The pressurized air G can be supplied to the injector chamber 22 via the
conduit 35, the control valve 18 as well as the further guiding conduit 17.
When entering into the injector 



chamber 22, as a result of the enlargement of the cross-section, 10   a
negative pressure results, as a result of which oil F is sucked into the
injector chamber 22 via the suction conduit 34, the adjustment apparatus 37
and the further guiding conduit 36. The injector chamber 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 11. A ring jet 21 is located over the
circumference of the injector block 11 that encompasses the gas jet 25,
said ring    WM 98/28086
PCT/3P97/04780 9 jet 21 giving off an enveloping air jet 26 that is
directed downwardly. The gas jet 25 formed in the injector chamber 22 and
its fluid droplets contained therein impacts onto the stepped surface 13a
of the deflection body, as a result of which the 



5  fluid droplets first precipitate onto the step surfaces. The subsequent
streaming air of the gas jet 25 then tears along finest droplets of the oil
from the turbulence edges 13d of the steps 13c such that an aerosol with
very fine oil particles results as a whole. 10         On the lower end of
the deflection body 13, the aerosol stream is deflected on the side
outwardly and thus undergoes a strong deflection that the heavy particles
cannot follow and further fall downwardly into the oil 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   When 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    WO
98/28086                                       PCT/JP97/04780 10 



apparatus, to which a carrier gas and a fluid are supplyable and which
gives off a gas jet with fluid droplets contained therein at an outlet.
CLAIMS ; 1.    An apparatus for aerosol creation comprising: 5        a
container (31) defining a space therein; an injector (16) to which a
carrier gas and a fluid are supplyable and which injects a gas jet (25)
with fluid droplets contained therein from an outlet into said space; a
deflection body (13) provided within said space and 10 having a structured
surface (13a) so that said gas jet (25) is directed at and streams along
said structured surface; and a conduit (38) provided on said container for
removing said gas jet from said space in a direction different from said
injector. 15 2.    The apparatus in accordance with claim 1, wherein said
direction is chosen to provide a gravitational separation of fluid droplets
included in said gas jet. 20 3.    The apparatus in accordance with claim
1, wherein said gas jet is injected fromsaid injector along the direction
of gravity. 4.    The apparatus in accordance with claim 1, wherein said
container comprises therein a reservoir for reserving said 25 fluid. 5.
An apparatus for aerosol creation comprising: an injector to which a
carrier gas and a fluid are supplyable and which injects a gas jet with
fluid droplets 30 contained therein from an outlet; a deflection body
having a structured surface so that said gas jet is directed at and streams
along said structured surface; and 



a filtering gas forming nozzle for forming a filtering gas flow flowing
across said gas jet flow thereby to allow smaller droplet particles within
said gas jet to penetrate said filtering gas flow. 5 6.    The apparatus in
accordance with claim 5, wherein said filtering gas forming nozzle is
formed in a ring shape so that said filtering gas encompasses said
structured surface of said deflection body. 10 7.    The apparatus in
accordance with claim 5, wherein a reservoir for reserving said fluid is
provided beneath said injector. 15 8.    The apparatus in accordance with
claim 5, wherein the distance between said deflection body and said outlet
of said injector is variable. 9.    The apparatus in accordance with claim
5, wherein said gas 20 jet is sharply deflected upwards after streaming
over said deflection body downwards. 12    


