1 DIESEL FUEL PURIFIER Field of the Invention: 5 The present invention
relates to fuel purifiers for diesel engines. Background of the invention:
Di esel Fuel is used for operation of alnost all types of |ight and heavy
equi prent i ncl uding vehicles, road construction equipnent, tractors,
farm ng 10 equipnment, netallurgy equipnment, oil prospecting equi pnent,
el ectrical generators, trains, boats, ships, and mlitary equi pnent, etc.
Di esel contamination is one of the nost factors that have an advferlse
effect on engine performance. For that specific reason, primary filters
are used for gsol ig wast e as wePIEgELsE HUYRKFIERers for the fine
contam nants, and traps 15 may be used for separation of water fromthe
fuel. However, these filters are still ineffective and cannot cope with

t he frequent _c taf'neition,of_the fuel. Such filters and traps may be the
only sol utio@&&&&%sent for purification of the diesel fuel, but
the problem S %q.l\{' | . . i odically

repl aced gndq(ﬁg?éeper Fr(]) | c%)ﬁe%laa‘lt%? Eecpng}ne(!:énﬁgﬂsm@gg%ﬁ'@ﬁ%‘onal filters and
water traps are capable to a certain extent to produce relatively clean

fuel free fromwater and contam nants, but still they may be not able to
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10 equipment, metallurgy equipment, oil prospecting equipment, electrical

generators, trains, boats, ships, and military equipment, etc. Diesel
contamination is one of the most factors that have an adverse effect on
engine performance. For that specific reason, primary filters are used for
solid waste as well as secondary filters for the fine contaminants, and traps

15 may be used for separation of water from the fuel. However, these filters are
still ineffective and cannot cope with the frequent contamination of the fuel.

Such filters and traps may be the only solution available at present for
purification of the diesel fuel, but the problem about such devices is that they
have to be periodically replaced and need periodical maintenance.

20 These conventional filters and water traps are capable to a certain extent
to produce relatively clean fuel free from water and contaminants, but still they
may be not able to remove the solid waste of less than 5 micron, and wax
build-up especially during cold weather, which in most cases causes a total or
partial blockage of such filters, which interferes with the fuel flow and

25  ultimately negatively reflected on the engine itself due to lack of proper
combustion.

To cope with this problem, the diesel engine employs electrical heating
elements inside the combustion chamber for heating of air prior to starting of
the engine, and another heating element is used in the purifier to improve fuel

30 and generate load currents that contribute towards precipitation and



To cope with this problem the diesel engine enploys electrical heating

el enents inside the conbusti on chanber for heating of air prior to starting
of the engine, and another heating elenment is used in the purifier to

i nprove fuel 30 and generate |oad currents that contribute towards
precipitation and 2 separation of contam nants and elim nate wax buil d-up,
which is positively reflected on ignitidh process and performance of the

engi ne. Summar f the.invention: .5 The,idea behind this jinvention is
tackl e the p?SB%/r “as%ci%ﬁrﬁwqmsth@r‘d cﬁq@@B?tef uWeX c RHiidRa nwhich; s
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performance thanks“to the relatively I on 1nsi Conbusti on
chanber. The idea behind this invention also is to produce fuel of high
purity, and 10 naeke available a fuel purifier that is relatively

mai nt enance ntietiventional filters and traps currently in
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chanber has a barrier with conical and cylindrical parts Surrounded by a
wire filter, igsitiem inside theepmiustienichembene unit inlet through 20 a pipe to
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10  make available a fuel purifier that is relatively maintenance free compared to
conventional filters and traps currently in use.

The invention is mainly designed for use at the cold countries because it
does not need two heating elements (inside the combustion chamber and in
fuel filter system).

15 According to the first aspect of the invention there is provided a diesel
purifier unit comprising a purification chamber encapsulated by an external
body of the unit wherein, the purification chamber has a barrier with conical
and cylindrical parts

Surrounded by a wire filter, such that fuel flows from the unit inlet through

20  a pipe to the conical part, further wherein the upper part of the unit has a relief
valve, the lower part has a heating element, and a water sensor connectable
to sound and light indicators at a éabin dash board, and at the bottom there is
a drain valve and filter, which is secured at the outlet of the unit. |

According to the second aspect of the invention there is provided a Diesel

25  Purifier according to claim 1, wherein the external body and the fuel inlet pipe
and cylindrical and conical parts and are made by forming black steel sheet,
and upper and lower covers are formed by moulding, and place for relief valve
(9), heating element, water cock and drain valve are formed by hydraulic
devices.

30



val ve, the lower part has a heating el ement, and a water sensor connectable
to sound and light indicators at a cabin dash board, and at the bottom
there is a drain valve and filter, which is secured at the outlet of the
unit. According to the second aspect of the invention there is provided a
Diesel 25 Purifier according to claim1, wherein the external body and the
fuel inlet pipe and cylindrical and conixal parts and are nade by form ng
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are hereby nafitheaténtih.t he di scl osure of the i nvention. Further insight

into the advantage and characteristics of the clainmed 5 invention can be
gai ned from t hdurtheroinsigit diste rthpt advarﬂag@r@ﬂbroh@mactensw e nthe. climed

description of the draw ngs: The h revm ached trate

f eat ur es and"WRBHGR ¢ AR lb% sga'ﬁ@d rl?l 39@ PWInGr |c?‘?$?‘p?ﬁ‘} \ngpfﬁ eled | e
only. Figuregfdhy % Qagi t udi nal cross section of the subject matter
purifier. Figure ?3 a di agram showi ng where to install the purifier in the
fuel system Figure (3) section taken along the line A-Ain figure (2)
above, shows how to fix the purifier by a bracket on the main frame of the
vehi cl e. Brief description of the drawings:

The herewith attached diagrams demonstrate features and characteristics
10  of the diesel purifier, by way of example only.
Figure (1) a longitudinal cross section of the subject matter purifier.
Figure (2) a diagram showing where to install the purifier in the fuel system.
Figure (3) section taken along the line A-A in figure (2) above, shows how to
fix the purifier by a bracket on the main frame of the vehicle.

15 Figure (4-A) and (4-B) a sketch showing the wire filters in use.

Detailed Description:

The invention is for a diesel purifier that produces a fuel of high purity that

meets the full ignition requirements at the combustion chamber of the engine.
20 It should be noted that any reference to unit or purifier shall mean in this
text a preferred device according to this invention.

The invention is demonstrated in details on the attached drawings, and
figure (1) is a longitudinal section of the subject matter purifier. The device is
consisted mainly of a purification chamber (1) which is encapsulated by the

25 external body of the device (2), the purification chamber (1) has a cylindrical
tapered section (3) at (4) which is encapsulated by a wire filter (7) (shown in
figures (4-A, 4-B).

Fuel goes through pipe (6) to fuel inlet (5) up to the conical part shown in

figure (4) where it is warmed by the heating element (10) up to a certain
30 temperature, which makes warm fuel to escape to the wire filter (7) then to the

outlet (8) through the final filter (22) which exists just before the outlet. The



15 Figure (4-A) and (4-B) a sketch showing the wire filters in use.

Detail ed Description: The invention is for a diesel purifier that produces
a fuel of high purity that neets the full ignition requirenents at the
conmbusti on chanber of the engine. 20 It should be noted that any reference
tounit or purifier shall nmean in this text a preferred device according
to this invention The invention is denongtrated in details on the attached
drawi ngs, and figure is a longitudinal section of the subject matter
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Fuel goes through pipe’(6) to fuel inlet (5) up to the conical part s
in figure (djainiwalve (118).i s war med by the heat| ng elenment (10) up to a
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10 grinding shail take place to the connected parts, and the device shall be
cleaned by the appropriate solvents, tightness and leaking tests for the device
shall be conducted by using pressurized air at 7 bar, then the successful unit
shall be treated with the appropriate paint, and the units which are intended
for marine use shall be coated with marine grade humidity and corrosion proof

15  paint.

Relief valve (9), heating element (10), drain valve (13) and water cock (11)
are all secured by a clamp. To eliminate any leaking a gasket (not shown in
the diagram) is used for installation of these valves. These parts can be
installed also by pressing or riveting or any generally accepted method.

20 Figure (2) shows in detail how to install the unit in the fuel system of the
vehicle. Fuel flows from the fuel tank (14) in the direction of the arrow (15) to
the unit inlet (5) which has a relief valve (9), heating element (10) and water
cock (11} which is connected to sound and light indicators at the dash board
(12) and drain valve (13). The unit is secured by band (16).

25 The diesel fue! is purified in the unit and the pure diesel goes out of the
outlet (8) through the primary filter (17), then to the injection pump (18) then to
the engine (not shown on.the diagram).

Figure (3) shows how the unit is installed at the vehicle. It is secured by a
steel clamp (16) fixed by screws (19) on the U-shaped bracket (20) at the

30 vehicle frame (21).



cock (11) and drain valve (13) is fornmed by a hydraulic device. Once
cylindrical parts are fornulated and the above val ves are at place, 10
grinding shall take place to the connected parts, and the device shall be
cl eaned by the appropriate solvents, tightness and | eaking tests for the
device shall be conducted by using pressurized air at 7 bar, then the
successful unit shall be treated with the appropriate paint, and the units
which are intended for parine use shall be coated with marine grade

humi dity and chslegl%rmeﬁ@asfaccpgdipa.tﬁttheRe| i Brventon e Wilh) refdht iiRg @@8ent

(10), drain Yaly k. (11) are all secured by a clanp. To
elimnate an? %’i‘?éﬁg %ﬁbﬂﬁ%ﬁfﬁf?ﬂ?ﬁ‘fﬁ%mm in the diagram is used for
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pressing or riveting or any generally accepted method. 20 Figure (2) shows
in detail hoR+ tRrotetis dhk sémsitive tparts bhahéubiel ssysteem icluding injeltarse. Fuel

flows fromthe fuel tank (14) in the direction of the arrow (15) to the
unit inl e (5) Rigelon Keyicgs, H1anks t@a'mol’gmenhéﬁtth%d‘@'l"’bﬁiﬁlt'ubmﬁ)t'%d wat er

cock (11) which b i ndicators at the dash
board (12) ané:h&f%?qﬁné}%%\ﬂg‘%éfb ?#’ﬁg rﬁ%q 36, gysecured by band (16). 25 The
diesel fuel 85 pufininftes 'Hﬂul&lllﬁ) Bf”shlp%'ﬁﬁctélﬁd ﬁHéﬂéj't@%%ba&ﬁi%ﬁ Sf'lvaér t he
outlet (8) through the primary filter (17), then to the injection punp (18)
then to the ergiméhe fusl. shown on the d| agran) Figure (3) shows how t he
unit is installed at the vehicle. It is secured by a steel cIanF 16)
fixed by screwdigure)(4yghews the bratilace fercikstallation oathet wait, wijch ds the gl ame

(21). 5 10 supply line, and after the main fuel tank which allows direct flow to the purifier.

Fuel is totally purified in the subject matter unit, fuel flows into the unit

through the inlet (5) then down to the conical part (4) where it is affected by

the heating element (10) which generates load currents due to fluctuation of

temperature, which consequently affect the density of solid waste and fuel,

15 which contributes towards settling of water and solid waste at the botiom,

nearby the drain valve (13). Warm fuel is directed to the wire filters (7), which

separate light contaminants, and fuel continues to flow towards the outlet (8)

where a final filtration takes place through filter (22), which is fixed at the unit

outlet. The result is a pure fuel free from water and contaminants.

20 The above purification process depends on causing of some differences in

- the density of contaminants which contributes towards settling of heavy

impurities and the light contaminants are separated by the wire filter

assembly. Such difference in density is created by heating of fuel at a

confined area at the lower part of the unit. Once the appropriate temperature

25 is reached, heavy contaminanis and water precipitate, warm fuel flows
towards the outlet through the wire filters that separate light contaminants.

Separated contaminants build-up at the bottom of the unit close to drain

valve (13) where they accumulate up to certain level which is detected by

sensor (11), at that point the sensor operates triggering out a warning light

30 and an alert system declaring the time for drain of contaminants.



Using a purifier according to the invention will result in many advantages
i ncluding for exanple: 1- Reduces carbon black to m ninmumthanks to ful

fuel conmbustion. 2- Protects the sensitive parts of the fuel system
including injectors, 5 injection devices, thanks to inprovenent of the
warm fuel lubrication characteristics (which is optimumat 36C). 3- It
elimnates build-up of sulphuric acid thagnks to separation of water from
the fuel. Figure (4) shows the best place for installation of the unit,
which is the fdepntaminayippare (gasdy digined  eron hepering Pfiethe dippafnrelief
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contam nants. 20 The above purification process depends on causing of sone
di f f er ences i n Thrtngghteni sthe yspecificatioamuniesissthehcaritexio requitest ethetrwise dse
settling of heavy inpurities and the light contam nants are separated by
the wire filwerd "e@BpHes’yor Yarptions fsichnad ‘campasin.ywils ber vaderstad keat i ng

g];op]; gglr i [ ea‘lpéqigg}w'g? ﬁwr%g,lasrioena dat sbt%técp V|M|'13tregg‘r"1 rotr 8;outph%f Liﬂ{etg'ersobcuei rtul:?te the
exclusion of any other integer or group of integers.
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25 i s reached, heavy contam nants and water precipitate, warmfuel flows
towards the outlet through the wire filters that separate |ight

contam nants. Separated contam nants build-up at the bottom of the unit

cl ose to drain valve (13) where they accunulate up to certain | evel which
Is detected by sensor (11), at that point the sensor operates triggering
out a warning light 30 and an alert systemdeclaring the tinme for drain of

contam nants._ .6 ntam nants are easily drained on opening of the upper
relief val ve%&nd the | ower valve (13). Once drain is conpleted, relief
val ve and drain valve shall be tightly closed. .Drain nechanismcan be
nodi fied to operate automatically by replacing it 5 with sol enoid val ve.

I't should be noted Hieakl ParfercHAR @OMpHthg adbhrificaltibANehdrberbendBiifidied thi s
i nvention without affecting the main concept of this invention. Throughout

t he speci fi cati onbyan esderndldodyrafébie uniéqehiarem, then purifisationt crmmberttas a
"conprise” or varjatjions_ such_as "conprisin will be understood to 10
e

i mply the®incl usi BAMAN With conicel iandegﬂmdﬂpa'gpéﬁfn ssirqunded s anfiitern such h
NG esel pur £ 1t el FOBEToRCHESP bt itbEBR A rid n e SRNEBLARIE e
further wherein the upper part of the unit has a relief valve, the lower
part has a heating element, and a water sensor connectable to sound
and light indicators at a cabin dash board, and at the bottom there is a

10 drain valve and filter, which is secured at the outlet of the unit.

2. A diesel purifier unit according to claim 1, wherein the external body
and the fuel inlet pipe and cylindrical and conical parts are made by
forming black steel sheet, and upper and lower covers are formed by

15 moulding, and place for relief vaive, heating element, water cock and

drain valve are formed by hydraulic devices.

3.  Adiesel purifier unit according to claim 1 or 2, wherein connected parts

are subject to grinding, and then the unit is cleaned by ordinary

20 solvents; further wherein tightness against leaking is tested under
pressurized air of 7 bars, and then the unit is coated by an appropriate

paint.

4. A diesel purifier unit according to claim 3, wherein unit intended for

25 marine use is coated with anti-corrosion.

5. A diesel purifier unit according to any of the above claims, wherein the
relief valve, the heating element, drain valve, and water sensor are
secured by a clamp, and to ensure tightness and a gasket is used for

30 installation of any these valves.



by an external body of the unit wherein, the purification chanber has a |
5 barrier with conical and cylindrical parts surrounded by a filter, such
that fuel flows fromthe unit inlet through a pipe to the conical part,
further wherein the upper part of the unit has a relief valve, the | ower
part has a heating elenment, and a water sensor connectable to sound and
light indicators at a cabln dash board, agd at the bottomthere is a 10
drain valve and filter, which is secured at the outlet of the unit. A
di esel purifi@r uf g'%@b@ﬂﬂf@r’g”ﬂ@ agcarding, towfdaig n5¢ hwhesainr rﬁ@'!efbd@”e.and

the fuel inlet pi r{s are e b formng
bl ack steel sheet ngﬁﬁﬁ%@?n ﬁéfﬁﬁ’ 8@@ %F@%%%%%gg’y r}%dpgloﬁg
and place for rel pgf a%}%ﬁlatg%thag el ement, water cock and drain valve
are formed by hydraulic vices. 3. A di esel purifier unit according to
claiml1 or 2, wherein connect ed parts are subject to grinding, and then
the unit is cleaned by ordi 20 solvents; further wherein tightness
agai nst |®aki fig |§¢'§§$'éalrlfﬁaélﬂlt;ﬂc§§'§m9 $glaim(1, yhereipawice Tiliers adnadeac

unit is coated by e paint. 4. A diesel purifier unit
according to clai ﬂf@IUﬁﬁﬁ'éjﬁg hit intended for 25 marine use is coated

wth anti-corrosion. 5. A diesel purifier unit according to any of the
above clains, wherein the relief valve, the heating el enent, drain valve,
and water sen8or Arprocees foegubfying diesgd,fuehdsing purifier eaddogling etesamndf a

gasket s used foélaln%g 1|-('r3] %th%Léca%é;lgerh gth%?%uélhf?osﬁs Ynatlcla\{ﬁg pu?n’ ier through the
10 inlet then down to the conical part where it will be under the effect of

the heating element, which warms up diesel fuel found at this site,

generating load currents that contribute towards separation and setting

of heavy contaminants at the bottom, in the direction of the drain valve,

and warmed fuel up flow in the direction of the wire filters, which

15 separates fine contaminants, and pure fuel continues flowing towards

the outlet, where it is finally purified by filter, which is installed at the

outlet and flows out pure and free from water, heavy and light

contaminants, then it goes towards the primary convention filter.

20 9. A process according to claim 8, wherein diesel fuel in the conical part

is heated to temperature in the range from 25°C up to 55°C.

10. A process according to claim 8 or 9, characterized in that water and
heavy contaminants build-up at the lower part of the unit in the

25 direction of drain valve.

11. A process according to claim 8, 9 or 10, characterized in that warning
light and sound alert is triggered out once contaminants go to a pre-
determined level, declaring time for drain of contaminants.

30



6. A diesel purifier unit according to claim5, wherein relief valve,
heating el enment, drain valve, and water cock are secured by riveting or
any appropriate nethod. 5 7. A diesel purifier unit according to claiml,
wherein wire filters are made of alumniumwres. 8 A process for
purifying diesel fuel using purifier according to any of clains 1-6
characterized in that fuel flows into the purifier through the 10 inlet
then down to the conical part where it will be under the effect of the

heating el emehd. MRORESRAREOTRASCAY ong &f claimsP i 11.rharacterized feidtat i ng

| oad currents tha Sl hut e t e ' ef L.l f

contani nants at  RETBBIEEE e ARG RICoRYh ARe ke et Fpve! NG
war med fuel up fl paudridrhitevalive eet stan dthirt Bewdtdraarid hé@hcontBififarks, and
separates fine contam nants, and pure fuel continues fl'ow ng towards the
outlet, where it bocé draih iy copmpldteddebyf 4nd dmin pigescdreidosetst al | ed at t he
outlet and flows out pure and free fromwater, heavy and |i ght

contam nahts, then it goes towards the primary convention filter. 20 9. A

process  2v0r 4n9n Sl Ml pRSIEKPABER Sl dsBehbe A BReBRLto °
according to clai g Rasf offe of they @¢dopfipaififhd ﬁ?@r@g; water and heavy .
contam nants build-up at the |ower part o he unit in the 25 direction of

drain valve. 11. A process according to claim8, 9 or 10, characterized in

that warning |ight and sound alert is trjiggered out_once contam nants go
to a pre- det¥-m Agoresepubsiaptialy ag hereip descriged; with refesngeninahieast

10 one of the accompanying figures.



30 9 12. A process according to any one of clainms 8 to 11, characteri zed
in that contam nants are drai ned by opening the upper relief valve and the
| ower drain valve, to start drain of water and heavy contam nants, and
once drain is conpleted, relief and drain pipes are closed. 5 13. A diesel
purifier unit substantially as herein described with reference to at |east
one of the acconpanying figures. 14. A process substantially as herein

described with reference to at | east 0 one of the acconpanying figures.

DI ESEL FUEL PURI FI ER Abstra nt inveniion relates to a diesel

purifier that.produces a fuﬁlﬂﬁ%mﬂﬂ neets the full ignition

requi renments at the conbustion chanber of the engine. The purifier is

shown in Fig | of the attached drawi ngs. The above purification process

depends on causing of sone differ engg% t’gn he density of contam nants
RE4¢

whi ch contributes towards settling inpurities and the |[ight
contam nants are separated by wre filter assenbly (7). Fig. 1

The present invention relates to a diesel purifier that produces a fuel of high

purity that meets the full ignition requirements at the combustion chamber of
the engine. The purifier is shown in Fig 1 of the attached drawings. The above
purification process depends on causing of some differences in the density of
contaminants which contributes towards settling of heavy impurities and the
light contaminants are separated by wire filter assembly (7).

Fig. 1



