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interaction of the ultrasonics and the pulsing of the in- jector. The
present invention relates to an apparatus and     There is disclosed a
method of cleaning an elec- method for cleaning electronic fuel injectors,
and    tronic fuel injector comprising the steps of supporting other
electronic controlled injections such as air injec-   5   an electronic
fuel injector in an ultrasonic bath of tors.
cleaning fluid such that at least the inlet of the fuel in- Priorart
methods of cleaning electronic fuel injec-  jector is immersed In the
cleaning fluid, and pulsing tors comprise generally of two methods. The
first util-  said injectors such that the cleaning fluid flows up- ises
immersing the injectors or injector tips in the   wardly through the
injector as a result of the interac- ultrasonic bath of cleaning fluid.
This method, how-   10  tion of the ultrasonics and the pulsing of the
injector. ever, only cleans the injector nozzle tip and the filter  The
present invention will now be described with basket A second method, such
as the RAM FIC-109       reference to the accompanying drawings in which:
(trade mark) system, utilises a forced flow and/or for-   FIG. 1 shows
schematically a partially sectional ced badk flow of cleaning fluid through
the injector.     view of an injector positioned in one embodiment Whilst
each system has its advantages, they also   15     of the present
invention; have theirdisadvantages in thatthey do notfully clean     FIG. 2
illustrates schematically a group of injec- all ofthe pathway of the
injector and hence the injector  tors being held in position for cleaning
in accord- will not operate at optimum efficiency or may need to     ance
with one embodiment of the present be replaced.
Invention; A third method is that described in U. S. Patent   20  FIG. 3
illustrates schematically a group of injec- No.4082565. This device uses
agravityfeedofclean-        tors being held in position for cleaning in
accord- ing fluid through the injectors in the normal direction  ance with
a further embodiment of the present as they are being periodically pulsed
with tips being    invention; immersed in an ultrasonic bath. This method
suffers       FIG. 4 illustrates schematically another means of from
disadvantages in that it does not allow impurity  25  holding an injector
for cleaning, not according to particles trapped in the filter basked to be
readily re-  the present invention; and moved during cleaning and also
requires a separate        FIG. 5 illustrates schematically anothermethod
of reservoirs of cleaning fluid and connections to the in-   cleaning in
accordance with a further embodi- lets of the injectors toflowfluid
therethrough. The pre-  ment of the present invention sent invention seeks
to ameliorate the disadvantage   30  In electronic fuel injectors, deposits
build up by providing a method and apparatus for cleaning in-  around the
nozzle tip, causing the petrol to issue as jectors which allows readily
flushing out of the filter  a stream of fuel, rather than as a fine spray,
resulting basket of the injector.                              in a loss of
power. According to the present invention there is pro-      Further the
filter basket (3) can be blocked, res- vided a method of cleaning an
electronically controll-  35  tricting the flow of petrol through the
injectors. De- able injector, which method comprises the steps of    posits
can also, and do, build up around the shaft of supporting an electronically
controllable injector in an  the Injector pin and on the Internal surface
of the pet- ultrasonic bath of cleaning fluid such that at least the  rol
flow paths thus resulting in loss of efficiency of the outlet tip Is
immersed and pulsing the injector, charac-  injector. The prior art methods
do not adequately tenrised In that the frequency of the ultrasonics and the
40   clean the injector as for example with the use of an frequency of the
pulses are such that the cleaning    ultrasonic bath on its own, the
ultrasonics only effec- fluid flows in the reverse direction through the
injector  tively interact with deposits at the very tip of outletand as a
result of the interaction of the ultrasonics and the  do not always remove
all of the residue from the filter pulsing of the injector.
basket, while with the forced flow or back flow under There is disclosed a
method of cleaning an elec-   45   pressure of cleaning fluid through the
injector, relian- tronic fuel injector comprising the steps of supporting
ce is only placed on the cleaning property of the fluid an electronic fuel
injector in a bath of cleaning fluid  flow and/or pressure to remove the
deposits. such that at least the outlet tip is Immersed and then    Further
if a plastic, nylon, orothernon-metallicfil- pulsing said injector at
frequencies such that the    ter basket is used weaker cleaning fluids must
be cleaning fluid flows in the reverse direction through   50   used to
prevent degradation of the plastic, nylon or the injector.
other non-metallic basket. In the case of full immer- There is disclosed a
method of cleaning an eleo-  sion In the ultrasonic bath, degradation of
plastic, tronic fuel injector comprising the steps of supporting  nylon
orother non-metallic components of the injector an electronicfuel
injectorin a ultrasonic bath of clean-  can occur. ing fluid such that at
least the outlet tip is immersed   55  In the embodiment ofthe present
invention shown and pulsing said Injector whereby the cleaning fluid,  in
Figure 1 the fuel Injector (10) Is held in a plate (4) while being
resonated by the ultrasonics, flows in the  with the injector outlet nozzle
(2) submerged in the reverse direction through the injectoras a result of
the  cleaning fluid (6) of an ultrasonic bath (not shown) 2 
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the solenoid input (7). The injector  according to Claim 1 wherein the
ultrasonics re- (1) is pulsed at 1.0-40.0 m sec at a R.P.M. of between
sonate at a frequency between 10 and 50 kHz. 50-15,000, with the ultrasonic
at a frequency of be- tween 10 to 50kHz.
3. A method of cleaning an electronic fuel injector Preferably as shown in
Figure 2 the outlet tips (5)   5  according to Claim 1 or 2 wherein the
injector is are held in a holder (4) such that they are aligned with
pulsed at between 1.0 and 40.0 m sec. at a R.P.M. the epicentre (10) of the
transducer, or in the case of  of between 50-15,000. a flat or mat
transducer (11) the outlet tips(5)are alig- ned vertically above the
transducer to produce       4. A method of cleaning an electronic fuel
injector optimum ultrasonic interation to improve the reverse   10
according to any one of the preceding claims flow and cleaning. Preferably
the ultrasonics are op-    wherein the injectors are aligned with the
epicen- erated at a frequency in the range of 25-30 kHz.        tre of the
transducer of the ultrasonics. Because of the interaction between pulsing
of the injector and the ultrasonic resonating of the cleaning  5. A method
of cleaning an electronic fuel injector fluid, the cleaning fluid (6) flows
into the outlet nozzle  15  according to Claims 1 to 3 wherein the
transducer (2) of the injectorand back flows though the filter bas-  is a
mat transducer and the injectors are aligned ket (3) and out of the open
inlet (8) of the injector. The  substantially normal thereto. cleaning
fluid (6) as it flows up through the injector (1) is resonated by the
ultrasonics and effectively re-  6. A method of cleaning an electronic fuel
injector moves the deposits and residues from all the surfaces   20
according to any one of the preceding claims throughout the flow path of
injector.                    wherein the cleaning fluid is white spirits.
Any suitable cleaning fluid can be used such as white spirits, RAM 903 or
RAM 904 (trade marks), or warm water with caustic soda if a plastic, nylon
or  Patentansprfiche other non-metallic filter basket is used or Carbolsol
25 NF (trade mark) in the case of a metal filter basket,  1. Ein Verfahren
zum Reinigen eines elektronisch High Tech's own specially formulated
ASNU[err] injec-      steuerbaren Einspritzers, mit den Schritten des tor
cleaning fluid should be used.                       Halten eines
elektronisch steuerbaren Einsprit- The injectors (1) not according to the
present in-   zers in elnem Ultraschallbad eines Reinigungs- vention could
be held in an upright position as shown   30  fluid derart, daS wenigstsns
die Auslalspitze In Figure 4 wherein the inlet (8) of the injector is im-
eingetaucht Ist und Pulsieren des Einspritzers, mersed in the cleaning
fluid (6) and the injectors (1)  dadurch gekennzeichnet, daB die Frequenz
des pushed to draw cleaning fluid through the connectors.    Ultraschalls
und die Frequenz der Pulsation der- Preferably the cleaning fluid is
resonated  by          art sind, daB die Reinigungsflissigkeit infolge
ultrasonics at a frequency of between 20kHz- 30 kHz.  35  des
Zusammenwirkens des Ultraschalls und der The injectors (1) not according to
the present in-   Pulsation des Injektors in umgekehrter Richtung vention
could be fully immersed as. shown in Figure 5 .  durch den Einspritzer
stromt. with the injectors (1) pulsed to provide flow In either direction
or In alternate direction or in alternate direc-  2. Verfahren zum Reinigen
eines elektronischen tions for specific periods of time. Preferably the
clean-   40  Kraftstoffeinspritzers nach Anspruch 1, wobei die Ing fluid is
resonated by ultrasonics.                   Resonanz-frequenz des
Ultraschalls bei Fre- quenzen zwischen 10 und 50 kHz liegt. Claims
3. Verfahren zum Reinigen eines elektronischen 45
Kraftstoffelnspritzers nach Anspruch 1 oder 2, 1. A method of cleaning an
electronically controll-     wobei der Einspritzer zwischen 1,0 und 40,0
able injector, which method comprises the steps      msec bei Drehzahlen
zwischen 50 und 15.000 of supporting an electronically controllable injeo-
pulsiert wird. tor in an ultrasonic bath of cleaning fluid such that at
least the outlet tip is Immersed and pulsing the   5o   4. Verfahren zu
Reinigen sines elektronlschen Injector, characterised in
thatthefrequencyofthe     Kraftstoffeinspritzers nach einem der vorange-
ultrasonics and the frequency of the pulses are      hendenAnsprruche,
wobel die Einspritzermit dem such that the cleaning fluid flows in the
reverse    Epizentrum des Wandlers-des Ultraschalls aus- direction through
the injector as a result of the In-  gerichtet sind. teraction of the
ultrasonics and the pulsing of the   55 injector.
5. Verfahren zum Reinigen eines elektronischen Kraftstoffeinspritzers nach
Anspruch 1 bis 3, wo- 
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4 and is connected to the solenoid input (7). The injector  according to
Claim 1 wherein the ultrasonics re- (1) is pulsed at 1.0 -40.0 m secata
R.P.M. of between  sonate at a frequency between 10 and 50 kHz. 50-15,000,
with the ultrasonic at a frequency of be- tween 10 to 50kHz.
3. A method of cleaning an electronic fuel injector Preferably as shown in
Figure 2 the outlet tips (5)   5  according to Claim 1 or 2 wherein the
injector is are held in a holder (4) such that they are aligned with
pulsed at between 1.0 and 40.0 m sec. ata R.P.M. the epicentre (10) of the
transducer, or in the case of  of between 50-15,000. a flat or mat
transducer (11) the outlet tips(5)are alig- ned vertically above the
transducer to produce     4. A method of cleaning an electronic fuel
injector optimum ultrasonic interation to improve the reverse  10
according to any one of the preceding claims flow and cleaning. Preferably
the ultrasonics are op-  wherein the injectors are aligned with the epicen-
erated at a frequency in the range of 25-30 kHz.       tre of the
transducer of the ultrasonics. Because of the interaction between pulsing
of the injector and the ultrasonic resonating of the cleaning  5. A method
of cleaning an electronic fuel injector fluid, the cleaning fluid (6) flows
into the outlet nozzle  15  according to Claims 1 to 3 wherein the
transducer (2) of the injectorand backflows though thefilterbas-  is a mat
transducer and the injectors are aligned ket (3) and out of the open inlet
(8) of the injector. The  substantially normal thereto. cleaning fluid (6)
as Itflows up through the injector (1) is resonated by the ultrasonics and
effectively re  6. A method of cleaning an electronic fuel injector moves
the deposits and residuesfrom all the surfaces   20  according to any one
of the preceding claims throughout the flow path of injector.
wherein the cleaning fluid is white spirits. Any suitable cleaning fluid
can be used such as white spirits, RAM 903 or RAM 904 (trade marks), or
warm water with caustic soda if a plastic, nylon or  PatentansprOche other
non-metallic filter basket is used or Carbolsol  25 NF (trade mark) in the
case of a metal filter basket,  1. Ein Verfahren zum Reinigen elnes
elektronisch High Tech's own specially formulated ASNUT[err] injec-
steuerbaren Einspritzers, mit den Schritten des tor cleaning fluid should
be used.                     Halten eines elektronisch steuerbaren
Einsprit- The injectors (1) not according to the present in-  zers in einem
Ultraschallbad elnes Relnigungs- vention could be held in an upright
position as shown   3o  fluid derart, daS wenigstens die AuslaBspitze in
Figure 4 wherein the inlet (8) of the injector Is Im-  eingetaucht ist und
Pulsieren des Einspritzers, mersed in the cleaning fluid (6) and the
injectors (1)  dadurch gekennzeichnet, daB die Frequenz des pushed to draw
cleaning fluid through the connectors.  Ultraschalls und die Frequenz der
Pulsation der- Preferably the cleaning fluid is resonated by          art
sind, daB die Reinigungsflussigkeit infolge ultrasonics ata frequency of
between 20kHz- 30 kHz.  35  des Zusammenwirkens des Ultraschalls und der
The injectors (1) not according to the present in-  Pulsation des Injektors
in umgekehrter Richtung vention could be fully immersed as shown in Figure
5   durch den Elnspritzer str6mt. with the injectors (1) pulsed to provide
flow in either direction or in alternate direction or in alternate direc-
2. Verfahren zum Reinigen eines elektronischen tions for specific periods
of time. Preferably the clean-  40  Kraftstoffeinspritzers nach Anspruch 1,
wobei die ing fluid is resonated by ultrasonics.
Resonanz-frequenz des Ultraschalls bei Fre- quenzen zwlschen 10 und 50 kHz
liegt. Claims                                             3. Verfahren zum
Reinigen eines elektroniachen 45      Kraftstoffeinspritzers nach Anspruch
1 oder 2, 1. A method of cleaning an electronically controll-    wobei der
Elnspritzer zwischen 1,0 und 40,0 able injector, which method comprises the
steps    msec bei Drehzahlen zwischen 50 und 15.000 of supporting an
electronically controllable Injeo-  pulslert wird. tor in an ultrasonic
bath of cleaning fluid such that at least the outlet tip is immersed and
pulsing the   6o  4. Verfahren zu Reinigen eines elektronischen injector,
characterised in that the frequency of the  Kraftstoffeinspritzers nach
einem der vorange- ultrasonics and the frequency of the pulses are
hendenAnspruche, wobei die Einspritzermitdem such that the cleaning fluid
flows in the reverse  Epizentrum des Wandlers des Ultraschalls aus-
direction through the injector as a result of the In-  gerichtet sind.
teraction of the ultrasonics and the pulsing of the  55 



injector.                                       5. Verfahren zum Reinigen
eines elektronischen KraftstoffeinsprItzers nach Anspruch I bis 3, wo- 2. A
method of cleaning an electronic fuel injector    bel derWandlerein
mattlerterWandler istund die 3    5                   EP0383500B1
8 Injektoren im wesentlichen rechtwinklig zu die- sem ausgerichtet sind. 6.
Verfahren zum Reinigen sines elektronischen Kraftstoffeinspritzers nach
elnem der vorange-   5 henden Anspr(Iche, wobel die Reinigungsflfissig-
keit Testbenzin !st. Rovendlcatlons                                 10 1.
Procede de nettoyage d'un injecteur control6 electroniquement, ce proc~dd
comprenant les etapes de fixation d'un injecteur contr6l6 electro-
niquement dans un bain ultrasonique de fluide   i5 nettoyant, de toile
sorto qu'au moins I'embout de sortie soit Immerge, et d'impulsion de
l'injectbur, caracterise en ce quo la frequencoe des ultrasons et la
frequence des Impulsions solent telles que le fluide netboyant circule en
direction Inverse a   20 travers l'injectour, ced resultant de
l'interaction des ultrasons et de l'impulsion de l'injecteur. 2. Proce6 de
nettoyage d'un injecteurelectronique de carburant, solon la revendication
1, done le-  25 quel les ultrasons resonnent A une frequence comprise entre
10 et 50 kHz. 3. Procede de nettoyage d'un injecteurdlectronique de
carburant, solon l'une des revendicatlons I ou   30 2, dans loquel
l'injecteur est soumis A des impul- sions de dunres comprises entre 1,0 et
40,0 ms, A une frequence comprise entre 50 et 15 000 par minute. 35 4.
Procede de nettoyage d'un injecteur 6lectronique de carburant, selon l'une
quelconque des reven- dications precedentos, dans lequel les injecteurs
sont alignes avec l'Mpicentre du transductour des ultrasons.
40 5. Procede de nettoyage d'un injecteurhlectronique de carburant, selon
les revendications I A 3, dans lequel le transducteur est un transducteur
mat, et les injecteurs sont sonsiblement alignes A la per-  45 pendiculaire
de celul-ci. 6. Proced6 de nettoyage d'un injectburelectronique de
carburant, selon l'une quelconque des reven- dications precedentes, dans
loquel le fluide de   5o nettoyage est du white spirit. 55 4 1      1111111
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