1 DIESEL FUEL PURI FIER 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 pnent including vehicles, road construction equi pnment, tractors,
farmng 10 equi pnent, netallurgy equi pm=fnt, oi | prospecting equi pnent,

el ectrical generators, trains, boats, ships, and mlitary equi pnent, etc.
Di esel contamnation is one of the nost factors that have an adverse
effect on engine performance. hesgihdyspepURIEIEREason, primary filters
are used for solid waste as well as secondary filters 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 frequentFiedhbfthe Riveditionl: the fuel. Such filters and traps may be the
only solution available at present for purification of the diesel fuel, but
t he pr obPem Eisopresent mvestior eglates tofuel purfiers fanvdieseal epbginesr i odi cal |y

repl aced and need periodi cal maintenance. 20 These conventional filters and
water traps are capable to a certain extent to produce relatively clean
fuel free frgﬁm@%ﬁmmﬁ%@ts, but still they nmay be not able to
renove the 5 mcron, and wax build-up especially
during col d wedidssl Fudiiislused fopsdperati®rs of aikpest allttppes oblighpainidi Béavy

bl ockage of such filters, which interferes with the fuel flow and 25
ultimately rRSapmest incusding yebisles road congirbetion sauiprernd, tractoss,kfaoming oper

i.an. . ] hi bl he di | .. I ne. I | i cal
neati ng 106l SHREEheriatey BBy BhaRBPertfd narPRE SPFTER or o

starting of 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 fraps 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 fo improve fuel

30 and generate load currents that contribute towards precipitation and



t he engi ne, and anot her heating elenment is used in the purifier to inprove
fuel 30 and generate load currents that contribute towards precipitation
and 2 separation of contam nants and elim nate wax buil d-up, which is
positively reflected on ignition process and perfornmance of the engine.
Summary of the invention: 5 The idea behind this invention is tackle the
probl ens associated with the diesel fuel contam nants, to reduce pollution

and mai nt enaggRirhifor heof MeBhinhaaRd tERd BifhiHaAE S NBufkfl Or WikaP franks
to the rel ativelry full ignitionai nsi de the conbustion (L:Ihanger. 'I' e idea

behi nd t hi s positively refleetesbon gritiorppatess ahdglerfurmiangd obthie eyginend 10 nake
avail able a fuel purifier that is relatively maintenance free conpared to
conventional filters and traps currently in use. The invention is mainly

desi gned for ntries because it does not need two
heating ele $distim &hﬁ'e' bgnESH ustion chanber and in fuel filter
system . 515 Acqpedues Heirdehié ifventiBRNS thcklé thE ProBISRY A4bdidt8a Switt the

provided a diesel purifier unit conprising a purification chanber
encapsul at edliggelafualx contamhinabisdytoofretdhiee upoliuticime razidn, maiméenancef ito atheon

chanmber has a, barrier th conical and cylindrical parts Surrounded by a
wire filter, MEUBHM, raRd 10,81 Mizfs ePGBm RAOTRANICES Magks Ay thegFrateha il pe t o

t he coni cal igﬁv\@?ngg&f{@éWcémﬁggﬁl‘n%ﬁ%%ﬁer part of the unit has a relief

val ve, the | has enent, and a water sensor connectabl e

to sound and | TaBtideaBehdic s Avehtioabalso dasd hediick fbfdigh PpRiriBptdmm
there is a drain valve and filter, which is secured at the outlet of the

uni t. Ad@or dnale ryailaide sefiuehpusipethat is relatively veaintenancadrae cempeared tied a
D esel 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 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 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.
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25 Purifier according to claim1, wherein the external body and the fuel
inlet pipe and cylindrical and conical parts and are nade by form ng bl ack
steel sheet, and upper and |ower covers are formed by noul di ng, and pl ace
for relief valve (9), heating elenment, water cock and drain valve are
formed by hydraulic devices. 30 3 Preferred aspects and features of the

I nvention may be defined in the clains, &tached hereto, which clains are
hereby made pa'ﬁreﬁrréd‘ﬁsﬁé&?s'é?ﬁ#féétu@s Enhe | tAY N drition rﬁéi%b@edeﬂn@a'l@fﬂr\e' A
t he advantage and characteristics of the clained 5 iInvention can be gained
from t he fol¢tlaims)gttiebedihEreto wifichp cleiras razd heealo thadenpart oBthee tiisdiesare pt i on
of the drawin The herewith attached di agrans denonstrate features and
characteri st‘i’%@e NN he di esel purifier, by way of exarrpl e only. Figure

(1) a longitudi 0] t : e (2)
a di agram shovarrqjgﬂhwﬁ Rg@pgeiﬁ sﬁ?léq\}ﬁg?ﬁ #ﬁglphgﬁécitﬁis’tgg ‘Igﬁﬁt%ﬁ "%jcizl gure
(3) sectison hokstiorpl 829 bee Jaid Ardmi rthél %lllcﬁmﬁﬁ) 0%'@.@?'{ 4or§hefNSpﬂé?ewréd> fix
the purifier by a bracket on the main frane of e vehicle. 15 Figure (4-A
and (4-B) a ekbodimasiiewi ng the wire filters in use. Detailed Description:

The invention is for a diesel purifier that produces a fuel of high purity
that nmeets the full ignition requirenents at the conbustion chanber of the

DO, oy Mt UMk ApREn AR digngey efererce Lo, unit or purifier shal
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



The invention is denonstrated in details on the attached draw ngs, and
figure (1) is a longitudinal section of the subject matter purifier. The
device is consisted mainly of a purification chanber (1) which is
encapsul-ated by the 25 external body of the device (2), the purification
chanber (1) has a cylindrical tapered section (3) at (4) which is
encapsul ated by a wire filter (7) (shown™ n figures (4-A 4-B). Fuel goes

t hr ough pi peg; f [ ; iygal hBatidd gur e
(4) “wher o | (RS At Ahel diRbe iab, SchT, e QDR 8 (ol baf Ml hatid

t enper at ur e, eleimenh (hMk eed viamatéuebck ¢1€semjud isocomeecied ¢ofsduner agd ighhen to
the outl et (_8),throu?h the final filter (22) which exists just before the
outl et. The adicgigsa(1ghat thervehigle lashckoardsand (the ibeftogn pf, the dgvice has|awer
part has a z‘ﬁ,?m %Veﬂ%mant (10) and a water cock (11) which is connected
to sound an I'g rndicators (12) at the vehicle dash board, and the

bot t om ofs t he ki GMindAacaldody' (@) andFL¥Einlct Pipe 16)TARd ¥ dr tlindiital RBHK

al 2)
and fuel inlet pipe (6) and other cylindrical conical pafts (3) and (4)
are made of parte@)sarsk(4)Areanademidiacinstecbeabeet; appes anddowkpkegerarahd he

f 1 | i ef I h ti t (10), t k (11
3 AR G B ool B TR b i el
t f I th : . . .10 i ndi
oL e A RS R 8 gt gl 200,51

appropri ate solOfet Sylinttichit parss ap forhmakicddan® #e abeve valvedeniecst prlgal | be
conducted by using pressurized air at 7 bar, then the successful unit

shal | bt r egrinstinguishallt take aplpea oi thee cpaneated aparts, hendiiine slemies ishall e

l:?; reggliegn L?%%gﬁécll@? yugés ﬁp?%%lrigtebgolggﬁtts,eggmntegs %Bi Igaekiﬁé ?gs?ts %Irn%hgl éé(fic?end
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 fuel 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).



Relief valve (9), heating elenent (10), drain valve (13) and water cock
(11) are all secured by a clanp. To elimnate any | eaking 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 nmethod. 20 Figure (2) shows in detail howto install the unit in
the fuel systemof the vehicle. Fuel flows fromthe fuel tank (14) in the

di rection of  WRIRY I-PWuRE) aceordhll 181 | NierfBh WA st aid ety val ve

(9), heating elenent (10) and water cock (11) which is connected to sound
and |ight i rativoatages la'Ch.ldiT@ waekampde:d (12) and drain valve (13). The unit
I s secured bﬁ' band 25 The diesel fuel is purified in the unit and the

pure di esel o&d&ﬁéséﬁrt%%b]aﬁbfq BHnirsim thanksdr fulhieh cormbustions ter (17),

i agram . FiguFEoEsY st RARE o the el BEpRE, PLERY MaPRR 6
secured by a_sijéelort iewBed Llnk X6 dpronsiensol #) werm fuel Vaisisaied br acket

(20) at the 30 vehlcle frame (21). Using a purifier according to the
i nvention wi || chaeagkeristies fwhich |a@parmmge‘$36 L udi ng for exanple: 1- Reduces

car bon bl ack t mm nks t fuel u on. 2-. Protects the
censi tive pat & SRS butdipseavibhuricari BRecinpeparagon Heelen
devi ces, thank éﬂrp%pvenent of the warm fuel |ubrication

characterl stics ETQV\}‘II chI's optimumat 36C). 3- It elimnates buil d-up of

sul phuric acid Fiqlﬁé K4) sihows BR Besiqrlacd fordhstallatidrpof theeurdit) ebhicrithesfueft)
shows t he best ace for installation of the unit, which is the fuel 10

suppl y lli0ne, Stmdv line, @nck afterthe main duelitank whichcallows directflavets thel pifies. t he

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 bottom,
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 contaminants and water precipitate, warm fuel flows
fowards 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 friggering out a warning light

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



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 elenment (10) which generates |load currents due to
fluctuation of tenperature, which consequently affect the density of solid
waste and fuel, 15 which contributes towzrds settling of water and solid
waste at the bottom nearby the drain valve (13). Warmfuel is directed to
the wire filteGortdhinad Cire TABHA adrBidddINt GPNEFERINGNHE . thand, P_e?' refief
continues to flow towards the outlet (8) where a final fl|tl‘g ion takes

pl ace t hroug¥alve (Reandzbe lower edive £13). xBdceatdraines wompleied! reief valve arebul t
is a pure fuel free fromwater and contam nants. 20 The above purification
process depet@ih ¥alve $ §H§§tlﬂh“¥&#ﬂ§e§ifferences in the density of

cont am nant s ' I tll 0 AV it .and
the |ight conr@rﬁgﬁaﬁ% ghé@gmsg%%?g\t,}gég@?aﬁ {%eépv%?gtg %li'tgﬁ%ﬁ}éa@sgg%ﬂ)légﬁgdgh

di fferencge iwitleprnbid vSver eated by heating of fuel at a confined area at
the lower part of the unit. Once the appropriate tenperature 25 is reached,
heavy cont ani ninshoulsdewacted thatoignyt changeseand madifidations canobentade e
outlet through the wire,EiIte S _th% Separate | hh_ cont am nant s.

Separat ed cofHSIRVRRNATWE P'I“dafEﬁ?t'Qg & 8 HBCOPRFR) TR INYRAUARL 0se to drain
val ve (13) whe t t,aln i i f eC by
sensor (11) . argpue ind ShcRibat; nfest Meloortel reUreR ohelikEr it
light 30 andoah“‘cdreptise’yst earigienasuol adecdmprsihg?, dNlkbe ehdéretodntdrant s.
6 Contam nants are easily drained on opening of the upper relief valve
(9), and0 hdmpindhevimclusiqn 3¥ . a Gisteddinteger orcainpipebdntegers dfutvadty theand

drain valve shall be_tightly.cl osed. .Drain nechanismcan be nodified to
operate aut ot LAl P&aBgOf*é%l"atéﬂﬁbofstL@ i 9€5 - enoi d val ve.
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It should be noted that many changes and nodifications can be made to this
I nvention wi thout affecting the main concept of this invention. Throughout
t he specification, unless the context requires otherw se, the word
"conprise"” or variations such as "conprising”, will be understood to 10
inply the inclusion of a stated integer gr group of integers but not the
excl usion of any other integer or group of integers. 15 20 25 7 CLAIMS: 1.

A diesel purgfpamgsunit conprising a purification chanber encapsul ated by
an external %'O%V—O‘f 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 PI pe to the conical part,
further wherdin thd&ieggldrurifigr wundf camprisingta pystieatian ceamper wacapsidatesher

Tont 1 nal cat or s S S Sl Al SR e AFRR. FRIEERRIGT eharb® Bés 15

drain valsve and fparigF win@r'ﬂcélSaﬁ&l(W[iﬁ&H@él P SUrb@ided by Bt tsuch A

di esel purifier unit according to claim1l, wherein the extérnal body and
the fuel inlet pithat fnel flowws frdm disd umitdintsd rthoaughpar pipe aoetheacdenibgl pamy m ng
bl ack steel sheet, and upper and | ower covers a 15 roul di ng,

f db
and pl ace for reIﬁ'ghevwf\?ée,inl‘t@ﬁtqprp&ré}a&@fnth,e KA%.'£ Basﬁ%ﬁieﬁ%lve@tm PWRI ve
; 4 bv h o ey el e . !
Claimor 2 whardt a8 shfidadEientet dhiEwaRl st ot odid.o,
the unit is cleangg lyhtahdicBIrY 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 valve, 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.



20 solvents; further wherein tightness against |eaking 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 claim3, wherein unit
intended for 25 marine use is coated with anti-corrosion. 5. A diesel
purifier unit according to any of the ab%ve clainms, wherein the relief

val ve, the heating el enent, drain valve, ®and water sensor are secured by a

cl anp, and “B.ensNgcﬁeéGéI%Urﬁ%?%rﬁthc&rE K@y bRiMSe! ereff0 .ie:néf al,é5|@é,i on of

any these val ves. A diesel purifiéer unit according to claimb,
wherein relief vdieatinghslatmeny drhpneaive, ahdwataradock arasdcwaideyy riostingore
secured by riveting or any appropriate nethod. 5 7. A diesel purifier unit
accordi ng to cl ai#iviarRieeratemahad.filters are made of aluminiumwires. 8.
A process for purifying diesel fuel using purifier according to any of
claims 1-6 characterized in that fuel flows into the purifier through the

10 inl et st hery dova disel Parifi@Niithcding BISIm 1, WheteiP Yite fiRdrs bRe nfidesct  of
the heating el enent, which warns up di €sel fuel found at this site,

generating | oad oafralemirdumhairesontri bute towards separation and setting of
heavy contam nants at the bottom in the direction of the drain valve, and
warnmed fuel up flowin the direction of the wire filters, which 15

separates fi copt ani Ad. pu ' |_awl s ¢ the
CoPR et B, CRYABRAEy pABLiRSEF Flo S AR BN %ot e
outlet and flows @simdyrechadcidrbedfindfnriie flowssawy tikNPutificthrough the
contam nants, then it goes towards the primary convention filter.
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 fo 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



20 9. A process according to claim8, wherein diesel fuel in the conical
part is heated to tenperature in the range from25C up to 55C. 10. A
process according to claim8 or 9, characterized in that water and heavy
contam nants build-up at the lower part of the unit in the 25 direction of
drain valve. 11. A process according to ¢laim8, 9 or 10, characterized in
that warning |ight and sound alert is triggered out once contam nants go
to a pre- detﬁmﬂ%éé%‘éeéocoﬂﬁﬁb% laRY ohk"Bf &18im$IBab N 10thaRiteHPeaan tRat 30 9
12. A process according to any one of clains 8 to 11, characterized in that
contam nants ar e chrdaméwnty aopeiramgdt ine opepang thed upper adlief vk tane theower
drain valve, to start drain of water and heavy contam nants, and once
drain is conpl et dawer graigrvaliey t@lrséﬁrhdfﬁ'fiég vegter and heavy sontaminagis and

bne of the accomsalig Tt o P8Rt et EREdrdf bt A BoSpA) o ey B °°

described with reference to at |least 10 one of the acconpanying figures.

13. A diesel purifier unit substantially as herein described with reference to

at least one of the accompanying figures.

14. A process substantially as herein described with reference to at least

10 one of the accompanying figures.



