Office de la Proprieté Canadian CA 2504752 C 2009/08/04

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 504 752
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) G
(22) Date de depot/Filing Date: 2005/04/20 (51) Cl.Int./Int.Cl. F76N 7/24 (2006.01),
s : : . B23Q 11/70(2006.01), F16N 13/22(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2005/10/20 F16N 29/02(2006.01). F16N 7/32(2006.01)
(45) Date de délivrance/lssue Date: 2009/08/04 _
(72) Inventeur/Inventor:
(30) Priorites/Priorities: 2004/04/20 (DE102004019686.9); GROZINGER, MICHAEL, DE

2005/03/21 (DE102005013458.0) (73) Propriétaire/Owner:

ACCULUBE MANUFACTURING GMBH -
SCHMIERMITTEL UND - GERATE, DE

(74) Agent: FINLAYSON & SINGLEHURST

(54) Titre : APPAREIL ET METHODE DE FABRICATION D'UN BROUILLARD D'HUILE
54) Title: APPARATUS AND METHOD FOR MAKING A FINE OIL MIST

34 21 9 35 25

(57) Abrégée/Abstract:

The invention relates to apparatus and a method for preparing a fine oil mist, in particular to be fed into tool lubrication ducts of a
CNC machine tool. The apparatus is turned ON/OFF solely using the standardized machine commands MOS8 ("Cooling lubricant

S pN S /[ [
BT T/

C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca “ CIPO
{*“ﬁg\\\ 35 m&u
OPIC - CIPO 191 SRR




CA 2504752 C 2009/08/04

anen 2 504 752
13) C

(57) Abrege(suite)/Abstract(continued):

ON") and M09 ("Cooling lubricant OFF"). The control/regulation of the tools' aerosol supplies then will be fully automatic. It involves
-- contrary to known quantitative regulations -- a simple regulation by means of aerosol pressure values. When starting the
apparatus or following a change of tools, all aerosol pumps are operating, including, where tools exhibit cross-sectionally large
boreholes, an oll over-enriching pump. At least one aerosol pump operates when regulated within a range of supply pressures.
VWhen the upper pressure value of the supply pressure range Is exceeded, the pump(s) shut(s) down until the aerosol supply has
been exhausted and will turn ON again when the lower pressure value of the supply pressure range Is crossed downward because
of aerosol consumption.
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ABSTRACT

The invention relates to apparatus and a method for preparing a fine oil mist, in particular to
be fed into tool lubrication ducts of a CNC machine tool. The apparatus 1s turned ON/OFF solely
using the standardized machine commands M08 (“Cooling lubricant ON”’) and M09 (*Cooling lubri-
cant OFF”). The control/regulation of the tools’ aerosol supplies then will be fully automatic. It in-
volves -- contrary to known quantitative regulations -- a simple regulation by means of aerosol pres-
sure values. When starting the apparatus or following a change of tools, all aerosol pumps are operat-
ing, including, where tools exhibit cross-sectionally large boreholes, an oil over-enriching pump. At
least one aerosol pump operates when regulated within a range of supply pressures. When the upper
pressure value of the supply pressure range is exceeded, the pump(s) shut(s) down until the aerosol
supply has been exhausted and will turn ON again when the lower pressure value of the supply pres-

sure range is crossed downward because of aerosol consumption.
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APPARATUS AND METHOD FOR MAKING A FINE OIL MIST
The present invention relates in part to apparatus producing a fine oil mist in par-
ticular to feed such a mist into lubricating ducts of the tools of CNC machine tool, compris-
ing oil conveying pumps and at least one compressed air conduit conveying air, also at
least one oil-air mix generator combining oil and air into a fine mist of oil (aerosol) and
feeding it to a supply vessel from which the oil mist is fed through a supply conduit to the
tool.

From the print-unsupported state of the art, the above apparatus also is known as a
minimum amount lubrication system. Such apparatus includes at least one oil-air mix gen-
erator producing the oil-air mix. This mixture is fed in pressurized form for purposes of lu-
brication to the tools of a CNC machine tool.

The nearest state of the art is a well known and previously used “minibooster sys-
tem” made by applicant. Said system comprises three oil-air mix generators each with its
associated pump, that may be applied individually depending on the tool used, i.e. depend-
ing on the cross-section of the internal lubricating ducts of the particular tool.

Large diameter tools typically also exhibit large lubricating duct cross-sections, and
consequently all three pumps must be operated to produce the oil-air mix in order to assure
both an adequate amount of lubrication and corresponding conveyance pressure. As re-
gards tools of smaller diameters that are fitted with commensurately smalier lubricating duct
cross-sections, only one, at most two pumps are needed to generate an adequate film of
lubrication.

It is typical practice in the state of the art to manually program the lubrication output
as function of the particular tools used, namely by employing so-called M functions. M func-
tions are standardized machine or switching commands operating a CNC machine tool.
Different M functions must be used in the CNC program for each different tool. Accordingly

a large number of tools must be programmed to attend to a large plurality of tools.
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Programming is critical to assure smooth-running production. lf for instance
the operation of too many pumps for a small-diameter tool and for a small cross-
section of the lubrication ducts should entail excessive feed pressure, then, due 10
this small lubrication duct cross-section, a back pressure would build up that may
hecome so large that in spite of sufficient lubricant in the supply receptacle, the
tool nevertheless would be lubricated insufficiently. In the reverse Case of large
tools, a similar situation arises when an insufficient number of pumps is operating.
In both instances insufficient lubricant at the tool entails increased tool wear and
possibly tool failure.

Even though the previously used minibooster system has been successfully
used in practice, it still leaves room for improvement because on occasion problems
arise in erroneous operation, I.e. defective programming of the M-functions. In
principle cutting may be fully automatic, the more SO that the machines also are
able to automatically change the particular tools. Therefore degradation of
production on account of defective programming Is considered a substantive
impediment.

Accordingly the present vention seeks to create in the first place a new
apparatus minimizing application of lubricants while retaining the conventional feed

to tools having different and strongly diverse cross-sections of lubricant ducts, and

to do so without involving elaborate, manual programming.

The invention in one aspect provides an apparatus to préepare a fine ol
aerosol mist to feed said oil mist into lubricant ducts of tools of a CNC machine
tool, comprising a plurality of pumps and at least one compressed air conduit 10
feed air and further comprising at least one oil-air mix generator for processing oil
and air into the fine oil aerosol mist and feeding it to a tank from which the ol
serosol mist is supplied via a feed conduit to the tool. The apparatus 1S
characterized in that the apparatus comprises a pressure sensor measuring the
pressure of the oll aerosol mist in the tank and a contro! unit which, following
turning ON of the apparatus, initiates air supply and at least one of two aerosol
supply pumps (P1, P2) and an over-enriching pump (P3) of the plurality of pumps

to generate oil-air mixes. Further, the control unit
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stops the over-enriching pump (P3) when a first predetermined supply

pressure p2 has been exceeded,

stops the at least one of the two aerosol supply pumps (P1, P2) when a

predetermined, maximally permissable second supply pressure p4 has been

exceeded,

restarts the at least one of the two aerosol supply pumps (P1, P2) when a
predetermined third supply pressure 03 has fallen below a set value, and

restarts the over-enriching pump (P3) when a predetermined fourth supply
pressure p1 IS fallen below a set value,
wherein pl1 < p2'< p3 < p4.
ln another feature of the rnventron the .apparatus |s swrtched ON via a control line '

usmg the standardrzed machine command M08 (“Coollng lubncant ON") and is tumed OFF |

using the standardized machine command M09 (“Coolrng lubncant OFF”)

As regards the pressure values, the invention provides with respect to compressed
air and aerosol supply at about 6 bars into the supply tank that the tank pressures be ap-

.proxrmately p1=1.6 bars, p2 =18 bars, p3 = 3. 8 bars and p4 = 4 1 bars These values

are approxrmate and even may slrghtly vary in erther drrectron Even specral settrngs may- |

be applicable In specral applrcatrons

=

In advantageous manner, the invention allows marntalnrng adequate supply pf oil-
air mix quantity wrthln a predetermrned pressure range by usmg merely the automated con-
trol depending on the supply pressure —-not by the quantrtatlve control of compressed air
andlor oll — of pumps and air feed. When the supply pressure drops by a decrease in oil-air

“mix through the condurt to the tool, the supply tank shall be: ref Iled agarn wrth a ﬁne mrst of

oil after the pressure value p3 has been crossed downward or fallen below by
eans of oil and compressed air feed from the aerosol generators.

In this manner not only an adequate quantity of the oil-air mix IS availaple in the
supply tank for the tools generally used, but also the relatively high shutoff pressure p4
defined in the control unit asSures_ a maxirnum feed pressure. '

Contrary to the situation in the state of the art, which raises the conveyance pres-

sure in uncontrolled manner by merely turning pumps ON as a function of the particular -
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tools used, the present invention assures -- by a predetermined maximum feed pressure
when using small tools - that the lubricant feed to the tool cannot be interrupted by an ex-
cessively high back-pressure.

Erroneous programming such as encountered in the state of the art is precluded in
the present invention because the generation of the oil-air mix is automatically triggered by
the control unit as a function of the tank pressure .

Special programming of given pressure values or ON or OFF states of numerical
control are not required in the present invention because therein the apparatus is turned
ON by means of the standard machine command M08 (“Cooling lubricant ON") and is
turned OFF by means of the standardized machine command M09 (*Cooling lubricant
OFF"). In the invention, the apparatus operates most effectively, reliably and in fully auto-
mated manner between the turn ON command M08 (“Cooling lubricant ON") and the turn
OFF command M09 (“Cooling lubricant OFF") which it receives from the machine tool con-
trol unit.

Turning ON the oil over-enriching pump is especially significant for tools having
cross-sectionally large cooling lubricant ducts. When tools fitted with cooling lubricant ducts
of large cross-sectionally areas are used, the discharge of large amounts of oil-air mixes
prevents building up adequate pressure in the supply tank. By automatically supplying sup-
plemental air and by directly feeding oil into the conduit to the tool by means of the control
unit, the invention advantageous assures that adequate amounts of lubricant and air are
made available even when using tools having cross-sectionally large lubricant ducts.

In a preferred embodiment mode the invention, two oil-air mix generators operating
in parallel are used, each one with its own oil conveying pump. In this manner the appara-
tus of the invention may be advantageously made of known and foremost of tested compo-
nents of the state of the art. Besides economical manufacture, high reliability of the mini-
mum-quantity lubricating system is also assured. Also only one instead of two aerosol

pumps may be used.
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A specially preferred embodiment mode of the invention is characterized in that the -
oil over-enriching pump Is connected by a condmt directly to the tool and in that an addi-
tional compressed air conduit to feed supplemental air is connected to at least one orl-alr
mix generator, the supplemental air feed and the oil over-ennchmg pump being shut OFF
by the control unit when the third tank pressure value p2 has been reached.

Another advantageous embodiment of the apparatus of the invention is character-
ized in that the aerosol pumps and the oil over-enriching pump are designed as pneumatic
pumps connected to the partlcular compressed air condurts and are operated by applled alr
or supplemental air. In this manner the air reqwred by the apparatus is used to operate the- |
pumps. As a result additional power lines (such as electnc.cables) no longer are needed.
and moreover the pumps used are simple in design. In especially advantageous manner,
the apparatus control complexity is reduced because no more is needed than start-
ing/terminating the particular feed of air by the control unit in order to turn ON/OFF the said
pumps.' ' -

Power-controlling frequency' generators may precede the pumps and the oil ovgr;
enriching pump. ' ' . . .

—

Furthermore the invention relates to a method for preparing a fine oil mist in par-

ticular to be fed into the lubricant ducts of the tools of a CNC machine tool, whereby com-

pressed air and oil are fed by pumps to oil-air mix generat_orsto generate a fine oil mist
(aerosol), the pumps and the compressed air feed being conﬁgured as a-func‘t_ionfof the -

particular tools being used..

Further the invention pertains to a method for preparing a fine oil mist for
feeding it into tool lubricant ducts of a CNC machine tool, wherein compressed air
and oil are fed to oil-air mix generators to generate a fine oil aerosol mist, aerosol
supply pumps (P1, P2, P3) and the feed of compressed air are adapted to be
turned ON as a function of the particular tool used. The method is characterized

in that following start up of the apparatus, aerosol supply pressure is measured and

~ the oil-air mix generatorsare driven solely as a function of preset supply pressure

values (p1, p2, p3, p4).
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The standardized machine command M08 (“Cooling lubricant ON") turns the appara-
tus ON and the standardized machine command M09 (*Cooling lubricant OFF”") turns the
apparatus OFF.

In the regulating mode, the pumps implementing aerosol generation operate con-
tinuously within a tank pressure range between p0 = 0 and p4 < 6 bars. When a predeter-
mined tank pressure p1 is crossed downward, the oil over-enriching pump is reconnected
and supplemental air then shall be fed to at least one oil-air mix generator.

In said method of the present invention, when the compressed air or aerosol feed is
at about 6 bars, the tank pressure values p1 are about 1.6 bar, p2 about 1.8 bar, p3 about
3.8 bar and p4 about 4.1 bar. These are approximate values which may be slightly varied
in both directions or also may be frozen in special applications.

Aside from the general programming “Cooling lubricant ON”, “Cooling lubricant
OFF”, the method of the present invention allows omitting separate and tool-specific
ON/OFF commands to the particular pumps. Because the lubricant duct cross-sections,
depending on the tool diameter, pass different quantities of cooling lubricant into the tool,
whereby the tank pressure is decreased, driving the oil-air mix generators by means of a
predetermined ON/OFF pressure assures the availability of an adequate quantity of fine oil
mist independently of the sizes of the tools being used.

The description of the drawing below elucidates the present invention.

The drawing shows an apparatus, denoted overall by “10°, feeding minimal quanti-
ties of lubricant to the tool head of a CNC machine tool. For the sake of clarity, the conduits
shown in the drawing and of which the functions are discussed below, denote the directions
of flow.

The apparatus 10 comprises a compressed air hookup 11 feeding it with the needed
conveyance air preferably at a standard pressure of 6 bars. Three pumps P1, P2, P3 are

used for moving the oil which serves as lubricant. For further clarity, the pumps P1 and P2
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also are denoted as “aerosol pumps’, the pump P3 as the “oil over-enriching” pump even
though all serve to produce aerosol.

In this embodiment mode the pumps P1, P2 and P3 are pneumatic pumps. Pump
P1 is connected by the conduit 12 to the oil-air mix generator 14 and pump P2 is connected
through the conduit 13 to the oil-air mix generator 15. Both oil-air mix generators are fitted
in the mouth zones of the conduits 12 respectively 13 with an atomizing nozzle (omitted
here). The conveying air is applied upstream through the conduit 16 to said atomizing noz-
zle. The airflow issuing from the compressed air hookup 11 is controlled by a valve 17. To
prevent oil pressurized by the pumps P1 and P2 from entering the air conduit 16, this con-
duit is fitted with check valves upstream of the air feed sites 18 and 19.

Starting at the oil-air mix generators 14 and 15, oil-air mix conveying conduits 21
and 22 as well as an oil recycling conduit 24 run to an oil/oil-mist tank 23. This tank con-
tains oil at a liquid level S, the space above the liquid oil level S being filled during operation
with oil mist.

In order to assure adequate oil supply even for large-diameter tools, the apparatus
of the invention provides a so-called oil over-enriching pump P3 which is connected by a
capillary conduit 25 — while bypassing the tank 23 — directly to a feed conduit 26 to the tool
head of a CNC machine tool. To assure adequate oil supply of tools having large lubricant
duct cross-sections, the apparatus 10 includes an supplemental air feed conduit 28 sepa-
rately controlled by a valve 27 which in the present instance applies additional conveying air
to the oil-air mix generator 14. However the conduit 28 may just as well issue into the oil-air
mix generator 15 or also in the two oil-air mix generators 14 and 15.

The apparatus of the invention comprises two frequency generators 29 and 30 to
regulate the feed output of the pumps P1 through P3. The pumps P1 and P2 in the present
embodiment are operated in parallel and are regulated by the frequency generator through
the air conduit 37 connected to them. The frequency generator 30 regulates the feed out-

put of the pump P3 to which it is connected by the air conduit 38. In this embodiment mode
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the frequency generators are connected to the air conduits 16 and 28 respectively, as a
result of which the air required to operate the pumps shall be taken from the compressed air
conduits 16 and 28 when the valves 17 and 27 respectively are opened .

The apparatus of the invention is controlled by a control unit 31 which in a manner
not shown in the drawing and using two switching lines 32 and 33 can open as needed the
valves 17 and 27 to feed the conveying air. In order to determine the need for supplemen-
tal conveying air and supplemental oil-air mix, the control unit 31 comprises a pressure sen-
sor 34 which, connected by a conduit 35 to the tank 23, measures the applied pressure,
namely the so-called supply pressure in the apparatus 10. The apparatus 10 is turned
ON/OFF by the command “Cooling lubricant ON/OFF" transmitted through a control line 36.

The operation of the apparatus 10 is comprehensively discussed below.

The apparatus 10 is started by the machine command ("Cooling lubricant ON". The
control unit 31 measures the supply pressure by means of the pressure sensor 34 and
opens the valve 17 provided that the pressure in the apparatus 10 (the supply pressure) is
less than a critical value set at the site of operation (for instance p3 = 3.8 bar). As convey-
ing air flows for instance at about 6 bars, the pumps P1 and P2 are supplied from the air
conduit 37 with the air flow required for operation, the pumps’ output being regulated by the
frequency generator 29. Air and the oil conveyed by the pumps P1 and P2 passes through
the (omitted) atomizer nozzles into the oil-air mix generators 14 and 15, as a result of which
the oil-air mix has been made available with oil particles in their most minute state (prefera-
bly in the microscopic range). Larger oil particles deposit on the inner wall surfaces of the
oil-air mix génerators 14, 15 and pass through the oil return conduit 24 back into the tank
23 from where they are recycled into the oil circuit. Applicant's German patent DE 298 11
504 U1 discloses an illustrative design of the oil-air mix generators 14 and 15.

The oil-air mix passes through the oil-air mix conduits 21 and 22 into the oil and oll

mist tank 23 and from there into the feed conduit 26 to the omitted tool. This process con-
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tinues until a shutdown pressure predetermined and set on site (for instance p4 = 4.1 bars)
has been reached.

Below a shutdown pressure illustratively of p3 = 2.1 bars previously set on site, addi-
tional conveying air for the purpose of rapid pressure buildup passes through the valve 27
opened as needed by the control unit and through the conduit 28 into the oil-air mix genera-
tor 14 and from there through the oil-air mix conduit 21 also into the oil and oil mist tank
23. If supplemental conveying air is applied, the pump P3 also receives from the air conduit
38 the air ﬂbw required for operation, said airflow being reguilated if needed by the fre-
quency generator 30. The oil conveyed by the pump P3 passes through the capillary con-
duit 25 while bypassing the oil and oil mist tank 23 directly into the conduit 26 and then into
the tool head. In this manner the supply of lubricant is already initially assured in the criti-
cal start stage to make immediately available an adequate quantity of oil, an adequate con-
veying pressure and an adequate quantity of air to ensure tool lubrication at the beginning
of cutting.

During regulation, the pressure in the tank 23 is maintained by the control unit 31
within the range set at the site (in this instance p0 = 0 bar and p4 = 4.1 bars). The oil mist
supply made available by the pumps P1 and P2 as well as by the air supply through the
conduit 16 suffice as regards tools of small and middle diameters up to about 12 mm. The
problem of inadequate lubricant supply of small tools (up to about 8 mm diameter) is cir-
cumvented by the automated pressure regulation in the tank 23. By operating the appara-
tus 10 in the pressure range between p3 = 3.3 bars and p4 = 4.1 bars, the back pressure
arising from the small lubricant duct cross-section is precluded from exceeding a critical
value. As a result even small toois are fed with sufficient lubricant without need for special
programming as mandatory in the state of the art.

Again, the quantity of oil-air mix made available by the pumps P1 and P2 as well as
the conveying air passing through the conduit 16 suffice to reliably ensure adequate lubrica-

tion. It follows that by means of the two oil-air mix generators 14 and 15 and the parallel
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operating pumps P1 and P2, the apparatus 10 of the invention is a substantial improve-
ment over the state of the art.

When more substantial tools are used for cutting (12 mm to 63 mm diameters), the
larger lubricant duct cross-sections entail a significant pressure drop in the tank 23 be-
cause a larger quantity of oil-air mix is being conveyed. Nevertheless the oil-air mix produc-
tion of the pumps P1 and P2 suffices down to a supply pressure of about p2 = 1.8 bars.

When the pressure drops below this threshold value, the control unit 31 opens the
valve 27 and thereby increases the conveying flow. In addition the pump P3 is made opera-
tional and conveys oil directly through the capillary conduit 25 into conduit 26 leading di-
rectly into the tool spindle and in this manner oil over-enriching the oil-air mix flow also
passing through the conveyance conduit 26 to the tool head. In this manner adequate lu-
brication also is assured fro tools having large lubricant duct cross-sections, without the
need for separate manual actions or for programming an additional M function.

Actually and illustratively, a sufficient quantity of lubricant to operate large tools also
can be made available using a third or even a fourth oil-air mix generator. The direct oll
feed of the invention made possibie at large lubricant duct cross-sections however reduces
the bulk of the apparatus 10.

Accordingly the apparatus 10 is characterized by two substantive advantages.
Aside from turning ON/OFF the apparatus 10, no control action is needed to assure ade-
quate lubrication. By controlling an adequate supply pressure in the oil mist and oil recep-
tacle 23 and by controlling the oil feed through the pair of pumps P1 and P2 respectively the
pump P3, sufficient lubricant is automatically applied independently of tool diameter. Erro-
neous programming, as is encountered in the state of the art, therefore is preciuded.
Moreover the apparatus 10, unlike the state of the art, is operational with only two oil-air
mix generators, and accordingly makes its manufacture more economicali.

The second significant advantage is that the design and operation of the apparatus

10 are such that it uses tested standard components. The selected operational pressure



10

15

20

25

CA 02504752 2005-04-20

11

up to 4.1 bars allows employing as before the standard 6 bar compressed air hookups. In
order to allow using tested and reliable components, the apparatus 10 comprises the two
pumps P1 and P2 and also the two oil-air mix generators 14 and 15 which basically are
operated in parallel. The pump P3 again is a model identical with the pumps P1 and P2.
Such a design assures high operational reliability and the advantages of assured spare
parts supplies. Where appropriate, of course, particular devices specially designed for
given applications also may be used to replace the parallel operation of the pumps P1 and
P2 and of the oil-air mix generators 14 and 15 .

Moreover the supply pressure up to p = 4.1 bars obviates any tool adaptation.
Again further standard tools having conventional lubricant ducts may be used. The appara-
tus 10 of the invention therefore may be exchanged in problem-free manner against the
state of the art already in place in extant work places.

In summary, the apparatus and the method of the invention for preparing a fine oil
mist to be fed into lubricant ducts of the tools of a CNC machine tool is characterized essen-
tially by the foliowing particulars and advantages:

The apparatus of the invention is switched ON/OFF solely using he standardized
machine commands M08 (“Cooling lubricant ON") and M09 ("Cooling lubricant OFF").

The control/regulation of the tools' aerosol supplies then takes place in fully auto-
mated manner. It involves simple regulation on the basis of the aerosols’ pressure values
as compared to the known quantitative regulation.

When said apparatus is started, or following a change of tools and as regards tools
having large cross-sectional cooling lubricant boreholes inclusive an oil over-enriching
pump, all aerosol pumps are operational. .

At least one aerosol pump operates in regulated manner within a range of supply

pressures. When the upper pressure value of the supply pressure range is exceeded, the

pump(s) shut(s) OFF until the aerosol supply has been used up and turn(s) ON again when
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the lower pressure value of the range of supply pressures has been crossed downward on
account of aerosol consumption.

In conclusion, the tabular survey represents an illustrative summary of the proce-
dures followed when operating the apparatus of the invention respectively when

implementing the method of the present invention.
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WHAT IS CLAIMED IS:

1. An apparatus (10) to prepare a fine oil aeroso
comprising a plurality of pumps and

| mist to feed said oil mist into

lubricant ducts of tools of a CNC machine tool,

at least one compressed air conduit (16, 28) to feed air, further at least one oil-air

mix generator (14, 15) for processing oil and air into the fine oil aerosol mist and

from which the oil aerosol mist is supplied via a feed

feeding it to a tank (23)
conduit (26) to the tool,

characterized

in that the apparatus (10) comprises a pressure Sensor
n the tank (23) and a control unit (31) which, following

(34) measuring the pressure

of the oil aerosol mist i

turning ON of the apparatus
(P1, P2) and an over-enriching pump (P3) of the plurality of

(10), initiates air supply and at least one of two

aerosol supply pumps

pumps to generate oil-air mixes, and wherein the control unit

® stops the over-enriching pump (P3) when a first predetermined supply

pressure p2 has been exceeded,
supply pumps (P1, P2) when a

supply pressure p4 has been

exceeded,
® restarts the at least one of the two aerosol supply pumps (P1, P2) when a
oredetermined third supply pressure p3 has tallen below a set value, and
® restarts the over-enriching pump (P3) when a predetermined fourth supply

2. The apparatus (10) as claimed in claim 1, further characterized in that the

N by a standardized machine cooling lubricant ON command

apparatus is turned O
h a control line (36) and is turned OFF by a standardized

MOS8 transmitted throug
machine cooling lubricant OFF command MO9.
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3. The apparatus as claimed in claim 1 or 2, further characterized in that when

the supply pressures are approximately p1 = 1.6 bars, p2 = 1.8 bars, p3 = 3.8

4. The apparatus as claimed in claim 1, further characterized in that there are

two oil-air mix generators (14, 15) driven Iin parallel to produce the aerosol mist,

each generator being sirted with its own supply pump (P1, P2).

B. The apparatus as claimed in claim 1, characterized in that the oil over-

enriching pump (P3) Is connected by conduit (25) directly through the feed conduit
(26) to the tool and that an additional compressed air conduit (28) to feea
supplemental air is connected to the at least oné oil-air mix generator (14, 1 b), the

control unit (31) adapting to shut off the feed of supplemental air and shut off the

oil over-enriching pump (P3) when the first supply pressure value p2 is reached.

0. The apparatus as claimed in any one of claims 1 to 5 characterized in that
the supply pumps (P1, P2) and the oil over-enriching pump (P3) are pneumatic

oumps which, being connected to a respective compressed air conduit (16, 28),

are operated by the feeding of air or supplemental air.

7. The apparatus as claimed . claim 6, characterized in that an output of each

of said aerosol supply pumps is regulated by a frequency generator (29, 30).

8. A method for preparing a fine oil mist for feeding it into tool lubricant ducts
of a CNC machine tool, wherein compressed air and oil are fed to oil-air mix

generators (14, 1D) to generate a fine oll serosol mist, aerosol supply pumps (P1,

P2. P3) and the feed of compressed air are adapted to be turned ON as a function

of the particular tool used,

characterized
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in that following start up of the apparatus (10) aerosol supply pressure is measured
and the oil-air mix generators (14, 1b) are driven solely as a function of preset

supply pressure values (p1, p2, p3, p4).

9. The method as claimed in claim 8, further characterized in that a
standardized machine cooling lubricant ON commana MOS8 turns ON the apparatus
(10), and a standardized machine cooling lubricant OFF command MO9 turns the

apparatus (10) OFF.

10. The method as claimed in claim 8, further characterized in that the supply
pumps (P1, P2) used In aerosol generation, when regulated, operate continuously

within a supply pressure range between pO = 0 bar and p4 < 6 bars.

11. The method as claimed in claim 8, further characterized in that in operation
of the apparatus, a control unit (31) turns ON an oil over-enriching pump (P3) when
a supply pressure p1 has fallen below a set value and controls a feed of

supplemental air into at least one of the oil-air mix generators (14, 15).

12, The method as claimed in any one of claims 8-11, further characterized In
that when compressed air or aerosol mist are fed at about 6 bars into a tank (23),
the supply pressures are approximately p1 = 1.6 bars, p2 = 1.8 bars, p3 = 3.8
bars and p4 = 4.1 bars.
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