2263310 1 | NTERNAL COMBUSTI ON ENG NES This invention relates to internal
conbustion engi nes and to add-on devices adapted to be used in conjunction
with themto inprove their perfornmance, and al so to vehicles incorporati ng
such engines. There have been very many proposals to prOV|de dd on
device to an internal conbustion engine to inprove its pome

or reduce em ssions. One of the known proposals is that of enc patent
No.. 576 434 which discloses a devicel which takes carburetted fuel
and passes it into an electri caII heat ed |e SO0 as to vaporise the
droplets of fuel before deri%aRs 2 LNES The engine can be ¢
run on light or heavy fuel, the el ectrical heater bei ng di sconnected when
| t ght fuel is used. The 0 ed devi c suffers romth probl.em of -

coking up due to ttFehjdsepoéﬁ ?gﬁiﬁl uﬁﬁd‘ &8 sdi9 d ';BE?HBQ | CQMPUF R nown
from GB 2 169 ed@yines papdi deo a acdiwmirexdeydtes) tadaptiedi sy abeoi isedpols to
the air inlet dghAhdtist M ekO tig@n g ' laln QL2PO
bei ng produced atﬁrh t'nj}at|viTj.2 fmevat le:?r,per J{rl’:euinlj‘]% i;r']:u ?E@Frﬂxa%: S e clj‘cal
coil . The @4&a dto ‘tﬁhicblf%? e#r#wpwattm sbtabpenetlmee " GB 2 169 654
Is paraffin. -This too. is liable to suffer from probl ens of coking up. The
present invention ovi de IativeI | e _add-on .device to inprove the
per f or nance of an Pﬁﬂeelf%a a‘é%n%ﬁ?f‘i orf nﬁﬁepropﬁm&% proyi I‘T“J:)“"al%‘b
drawn to Diviasldrt depide cato oman nimbernal GBofibi84¢9on0 enghirdh ried at es

Lo Lhe ! grraﬁlr g}%ﬁt@ns‘zst oL El8101dcd oy POREY $Lasdsn éhiliyi &fs. B

One of the known proposals is that of French patent
No. 576 434 which discloses a device which takes
carburetted fuel and passes it into an electrically
heated pipe_ so as to vaporise the droplets of fuel
before delivering it to the engine. The engine can be
‘run on light or heavy fuel, the electrical heater being
disconnected when 1light ft:el is used. The '_'proposéd

BN

device suffers from the problem of coking up due to the
deposition of unburned solid residue.

It is also known from GB 2 169 654 to provide a
complex system to add mineral -0oil vapour to the air
inlet to an internal combustion engine', the mineral o6il
vapour being produced at"a relatively 1ow' temperature
in a multiple turn helical coil. The mineral oil
preferred by the 'proprietors of GB 2 169 654 is
paraffin. This too is liable to suffer from problems
‘of coking up.

The present invention provides a relatively simple
add-on device to improve the performance of an internal
combustion engine. Reference is also drawn © to '
Divisional Application numbers GB 9409495.0 which
relates to 'the temperature range to which the oil is
exposed in such a device; GB 9409494.3 which relates to
the arrangement of the heating element in such a




t he arrangenment of the heating el enent in.such a 2 device; and GB
.9409493.5 which relates to-the control of oil into/out of the device.
According to a first aspect of the invention we provide a device for
attachnment to the air supply of an internal conbustion engine, the
device conprising chanber neans defining a vol atising chanber, an energy
source provided in the chanber, fluid inl means to the chanber, and a
gas/vapour outlet fromthe chanber , the fTuid inlet means conprising air

i nl et ‘means for afad §i aidg t h fs &N | ver S
del i ve¥i ng hyd‘} ocar 'o.nggd hdeBr elg?lggfge%gre éfﬁe}gﬁoéeisxgi”ﬁ?@t oéﬁterozl'
chanber, the arefijeheintatouty aficthe davise. entering the chanmber is heated
by the energy source and sonme of the oil is gasified in the chanber, whil st
sone of the oil is not, the air/gasified. oil nixtur%_l aving .the chanber
via the gas/vapour ASRATLINT ERe FafitEhoASRERY ePIb aHYphE4op We
connection to tgwowide sapfeyioé €6ri ateashmeneniosithen adagisuppliyno flai ce

having oil extragti an da taq ract [ qui .ungasi fied. Qi :
fromthe vol at i%ﬁ%%gﬁbg;mgﬁﬁg%gdi s%‘ éne fof ‘f#é eﬁyégz?ed' éoénfp]‘rdfyﬁg{é N
feeding it to t¢hamber nmeaRsedefdiblipg thevokatiging schapberi s amarenergy

el ectrical heat g : tﬁﬁ%¥ﬂ nd ' b oi
to.the air dravﬁf”f; ‘fﬁeo g%wgralglﬂﬁe j|'Ijirrplra(f)1§es t eﬁ'rnif%gggf t eé;gﬁﬁsgir}tgi %al

petrol or di esethg yghaxberpeanfgiangas/VapounCrbhiehesreRe t
fuel can be norghe £luid inlet means comprising air inlet means for

admitting air to the chamber and delivery means for

e " delivering hydrocarbons, hereinafter referred to as
oil, to the chamber, the arrangement being such that
oil entering the chamber is heated by the energy source
and some of the o0il is gasified in the chamber, whilst
some of the oil is not, the air/gasified oil mixture
leaving the chamber . via the gas/vapour outlet, the
gas/vapour outlet being' adapted for connection to the
air supply of an internal combustion engine, the device
having o0il extraction means adapted to extract. liquid,
- ungasified, oil from the volatising chamber and to
dispose of the extracted ‘0il by . feeding it to the
“engine. - '

Preferabiy the energy source is én electrical
heater or glow plug. - '

It has been found that adding gasified oil to the
air drawn into an engine improves the burning of the
conventional petrol or diesel fuel in the engine. In
many engines the conventional fuel <can be more
completely burned when the gasified oil is added.

Preferably the oil which is added is diesel fuel.
oil, but a range of hydrocarbons can .be totally



conpl etely burned when the gasifred-eil is added. Preferably the oil which

Is added is diesel fuel oil , but a range of hydrocarbons can be
totally - 3 gasified by appropriate selection of the power of the
electrical heater. In a preferred enbodinent the delivery neans
delivers the oil in droplets to the chanber. The delivery neans

preferably adds the oil to the air befpre it enters the chanber. An outer
chanber containing the oil my surround the volatilising chanber. The fluid
inlet my oeEIfisdl aayeabksﬁerQE_afth d MU N8 GNP SpOWEE | OF ahgcent -an
oil inlet aorifice of the venturi thereby drawing oil Tnto a stream of air.
entering t RS . heaf@r.i| inlet may be at about the nid-point of &
venturi restriction. The oil may be pre-heated before it enters the _
venturi. The hegter y. . be.surrounde a_[et sl eeve. The S|l eeve may
serve to creat ea}%' I aa[rgep’g?%éyﬁ?gnegﬁgo‘g#?ﬂggt gh‘?l B/} IVeF ¥s o e G h
t enper at ur deddverst the obildriml etroplatts aitoedthien chambernconiTge air
stream ar geA3Sydrivedmedhs SpRelrdRhbil! Yaghhe e, 3 § enper e, o matter
shere they Bt e slsans R%tgr%t ably Yagh oEfe b‘.-’-%i[er?‘?] e
Eur opean dibefare dd& enters ithe hamber chanber. (annul ar space -
tenperature substantially [err] will. be vaporised before reaching the
surface of the gl eeve, The. chanber na be nerally annylar in
cross-section Haberpgh Tne nE%ilﬂ\?e‘égl fe oblt BaY surround

" the volatilising chamber. :

a

The fluid inlet may comprise a venturi or the like 'QJ
which creates suction adjacent an oil inlet orifice of
the venturi thereby drawing oil into a stream of air
entering the chamber. The o0il inlet may be at about
the midfpoint of a venturi restriction. The oil may be
.pre-heated before it enters the venturi.

The heater may be surrounded by a metal sleeve.

The sleeve may serve to create a large area bf_metal at
substantialiy the same high temperature so that the oil
droplets entrained in the incoming air streém are
gasified at substantially the' same temperature, no

matter where they hit the sleeve. A portion of the oil -
(b.r 163-390°C .for some European diesel fuel) entering ‘%
the chamber . (annular spéce temperature

substantially 250°C) will be vaporised before reaching
the surface of the sleeve. '

~ The chamber may be. generally annular in a
cross-section and may be defined between the outer .

surface of the sleeve and the inner surface of a
surrounding wall. '

The oil may be drawn from the vehicle's diesel
fuel tank or from a reservoir of oil.



surface of the sleeve and the inner surface of & surrounding wall.
The oil may be drawn fromthe vehicle's diesel fuel tank or froma
reservoir of oil. The oil inlet orifice my be provided in a renovabl e
conponent so that the device may be provided with oil inlet orifices of
different sizes for use with engines of different capacities. The devi ce
may have a float chanber for oil, the quZé—jnlet being fed fromthe fl oat
chanber. I n another preferred enbodi nent the deIivery means supplies oil to

a pool ‘or reservoirppd Oplyi nihmetvobﬂ'.eibag il mm& ofnoia is
bodi I heated by the heater. Prefera er drlves

ff the |ighter
conponent s of Fémovable \Fempppent §Qﬂ€ﬁQFe$Qﬁ 8k ERe MY quEPY*%?%nt
bﬁ' I :jnlg poi nt swith osldmslet 6rlitiead beauasfle&bww dﬂtéslheﬁn# afjsemh fean..
The delivery neans may En gr to control the depth of the
pool of oil in ?%%n%ﬂa § Pgﬁ % g%é%%ﬁgﬂgchanber may have a m xing -
region in which vapours driven off fromthe oil in the chanber mx wth or
are entrained in air entering the chanber via an air inlet. The delivery

means .may be fed oil froma fuel return line | eading fromthe engine. The
heater preferably extends in the pool of oi



at an angle to the surface.of the pool. The heater is preferably provided
at or near the surface of the pool and may dip into the pool from above.
Inclining the heater relative to the surface of the pool increases the
surface area of the heater -in the surface region of the pool, which can
| nprove the boiling of the |Iight fE@ctions of the oil in the
surface region of the pool. The heater™may be provided in a bore forned in

a housing or bodyhglefbping 2 PROYe aBA/MQAlodt XeRSMbES! $or oil) teh@atively.
the |l evel of. the oi] nﬁg be contrg#led SO as to substantially cover the-hot

portions offyHE Hgbtek being fed bremcihe st1P3h FRABPREY be provided t o

enable oil inthe pool to | eave the chanber whilst still [|iquid. The
extraction 1lin S referably.prqvided at or. tqwards. fhe bottom of the
chanber, and ngvid%??€% roPFeféﬁgggbﬁwaﬂéiﬂﬁ?ﬁﬂéh:r#%}ﬁ%ﬁﬁy B§21Re nor nal
fuel Tine tpmciemgiold, poefarggl doansreeanvoiira 6fielo¥l | tiar . theln this
way heat ed Jdmﬂsﬂké Eﬁﬁfﬁbwe WHERPCpob %@e&iioﬁsh%ééﬁynﬂag‘zg y
entering the-engine Tn the conventional way (as well as gasified oil being

added to tRY dilte dRakehy the i ntake nmanifold). Problens associated with
the build up of residues may be.alleviated by such a construction since the

heavi er conponents of t oi],are . generally .not re-circul ated.to undergo a

subsequent gam1=5ﬁé%§ﬁ£ﬁ%at¥aﬁ, B%Ftﬁfe i Wﬁiﬂtﬂ##edgﬁe Tﬁ&QQSFF in the

fuel tank iconpaeeitys spefiki bjeonbglhedwhenondd Tie |@vehirtupel of the

pool is Prefff ARl &twith different boiling points, as is diesel
oil) and leaves behind the heavier components.

The delivery means may include a float chamber to
control the depth of the pool of o0il in the chamber.
The volatising  chamber may have a mixing region in
which vapours driveh off from the oil in the chamber
mix with or are entrained in air entering the chamber -
via an air inlet. |

~ The delivery means may be fed oil from a fuel
return line leading from the engine.

.The heater‘preferably-éxfends in thé pool of o0il
at an angie to the surface of the pool. The heater is </
‘preferably provided at or near the surface of the pool
and may dip into the pool from above.

- Inclining the heater relative to the sﬁrface of
the pool increases the surface area of the -heater in
the surface region of the pool, which can improve the
boiling of the 1light fractions of the oil in the
surface region of the pool. The heater may'be provided
in a bore formed in a housing or body defining the pool

and/or mixing region. '



| east about® 15 mm above the inlet of oil to the pool and nost
preferably about 15 to 20, 20 to 25 or 25-30 mm above the oil inlet.
The inlet of oil to the pool is preferably via a small bore pipe. These
measures help to reduce the chance of air bubbles being entrained in the
liquid oil extracted fromthe pool, which can be i‘nportant when the
extracted oil reaches the injector punp foh;delivery to the engine. A punp
may be provided to extract liquid oil fromthe volatising chanber via

the ext ract [ on i nnltaﬂdaaieépyablty,esholgfiepe BEOVigiRd Woklh anfeRpl i BE
coil . nB t g a controlled b% g i iionlc contrgal I'er _which
may be arrangedc BtrRL}edhe SPemfst attP e BB ?ﬁ@“ﬁ fli¥  fOVSFol the hot
substantial |y cpostaonsbgfcbherbhédtaeg.the punp and/or the heater.

The ‘tenperature is preferably kept at about [err] and nore
preferably at [err]and nDstcgreferany at about [err]. The volunme of oil in
the pool is preferabby ldguidy ¢obl emtiractiomtlimer vy Pber vaci.rq:ikb t6 25

cc, nost pref eéﬁébieabﬁ!i 5% CEheaﬁcf‘d/i Céo Tf'ééY@naéﬂéascfhE ?:atﬁﬁ

produce gasified oil in. a. short tinme (for exanple secon

avoids a | ong vaFitdp tiARider t h&heviRTARtiaMe 1NR neld s PF?g?rQPbYted

The path for proguded aitl or eowwagdst the BuYtdM eéfsrahby drm&béie,s and
oLt ol ShUSB M Grs Y i, pa PR BB B cLREY

normal fuel line to the engine, preferably downstream

of a fuel filter. 1In this way heated liquid oil from

A\ the chamber is added to the fuel normally entering the

engine in the conventional way (as well as gasified oil

being added to the air entering the intake manifold).

Problems associated with the build up of residues  may

-_ be alleviated by such a construction since the heavier

ucompoﬁents of the oil are generally not re-circulated

to undergo a subsequent gasification heating, but are

instead burned. Thus oil in the fuel tank is broadly

speaking only heated once. )

The level of oil in the pool is preferably at
least about: 15 mm above. the inlet of oil- to the pooi'
and most - preferably about 15 to 20, 20 to 25 or
25-30 mm above the oil inlet. The inlet of oil to the
pool is preferably via a small bore pipe. |

| These meesures help to reduce the chance of air
bubbles being entrained in the 1liquid oil extracted
from' the pool, which can be important when the
extracted oil reaches the injector pump for delivery to
the engine.

A pump may be provided to extract liquid oil from
the volatising 'chamber via the extraction 1line and
preferably should be provided with a cooling coil. The



bl ockage. Such a restrictor also allows the flowrate to be varied by

varying the size of the restrictor. The balance of flows of liquid oil into
and out of the volatising chanber are governed by the rate of supply to
a float chanmber and the restrictor(s) in the exit line, for a given punp.
The ratio of oil leaving the pool as liquid to that | eaving as gasified oi
Is preferably in the range, 50:1 to : 1. In general, the greater the

fl owt hrough of liquid in the pool the better, but there can be refinenents
on this gqnapl meACeR! . cHatrédledW 59 éﬁ) @fé\éiﬁéméhecoﬂtf&méiy Of;é

oil enteri the ool,, and/or t as. to achieve a no

const ant \77 {“gyofﬁ%l Frrﬁﬂﬁea ﬁ'@g ]Fﬁ)?% ﬁﬁ'\ef o‘??ﬂ‘??%’“&ﬁ%r &t ebhtics (the
t enper at urcelbf inl lthenpeol ngubisitantjadlly czonstay bycoesnitrglling the
operating di st o] engi n f 9 rol_is rOV|ded)
V& may cmﬁﬁgucﬁﬁﬁﬁtr%ﬁg{ﬁt v?é%os%?gggf "t he E Ik(ﬁ?%%?ﬁqf%g

t enper at urRrefexaklyi | kepter i af orahcédx/l nélﬂﬁ&-ﬁ@@l%,f oraeﬂarrpherey

provi di ng prSOHUBIRy Yabep8gscLisbbe, | Al HoBit! pYetdradIy %éoanhéetpool The
control of %ﬁg&tenperature of the of | entering~the pool "over the operating

condi t i ons? G he englne could additionally or alternatively be achieved by
I nsulation. The ratio ~conventional fuel burned in the engine

whi ch enters t en e |n he, conventi onal uc, car bu etted or
i nj ect ed. petrol ?ﬂ? 8£ 815°11°Ehe P°°fM?é(§ ghré%lY only

few cubic centlmetres,. for example 5-25 cec, most
preferably about 10 cc & a few cc. -
_ | | Ry
This enables the heater to produce gasified oil in
‘a. short time (for example 5-25 seconds) and so évoids a
long warm-up time for the device when the engine is
first started.

The path for 1liquid oil leaﬁing the pool
preferably includes a restrictor to limit the flow rate
of liquid oil. There is also preferably a filter up
stream of the restrictor to protect the restrictor from
blockage. Such a restrictor also allows the flow rate
to be varied by varying the size 'of'_the restrictor. .
The balance of flows of liquid o0il into and out of the -
volatising chamber are governed by the rate of supply 54=



diesel) to that burned entering the engine as a gas or vapour is preferably
in the range 333:1 to 33:1. - In one exanple trial a petrol engine was at
t he .hi-gher end of this range and a diesel engine at the |ower end. e
may have a vapour outlet pipe which is adjustable or variable relative
to the pool (for exanple of ‘variable hei ght) . Thi s adj ustnent may be
done as the device is fitted to the engi ne,g@the outlet tube thereafter
being in a fixed position. The height of The tube is normally determ ned

by experj ment a”@ou%‘aﬂbﬁat RIS andURRR reddlSicto() ”fgl b e SHgiLON.

Al ternatively, outlet pipe could be truely adjusta eve
after fitting to Pﬁﬁleﬁ@Fné givieng¥PRapour outlet "is in nost cases
preferably spaced. fromthe surface of t he pool of oil by between about 25
mmto 50 for w deg, bore as/v ous, oytlets this space coul ¢, be reduced.
If the outlet is too @Pﬁse"aﬁgq h@ Rrhcdeagvinge Hr %WQ eV } hke

t he vapour mhlchthatdrhmmvtﬁé i&s t aasikied - oil cdst apeeferubly fine theét
of droplets of OkL 5&92095 f@ been found to be undesirable in certain
ci rcunst ances sihces resuf} in deposits and residues in the flow
path fromthe deV|ce to the engi ne's cylinders and nmay cause substanti al

dilution of the engingpsg EHEPaQ"théfg&@%ﬂ@ﬁ'ﬁﬂe'fﬁé&ukﬂfﬁﬁéng%f%ﬂﬁhctlOn

sur f-ace of the pool me have fouhd that there seems to
in the anount of 1Bi Fhe¢apeRls thgc ek tey HPuthdharp kan be xpfinemgnts pre

phenonena are - thiBWeheBdlpeostegt. Preferably the outlet conprises a tube
ext endi ng

- We may wish ¢to control the viscosity of oil

entering the pool, and/or the system's pump, so as to
achieve a more constant viscosity of oil, and hence
more uniform f£low characteristics (the temperature of
oil entering the pool can véry according to. the.
operating conditions .and history of the ehgine if no
.control is provided). We may chose to controi the
.viscosity of the o0il by controlling the temperature of
the o0il entering or leaving the poolj for example by
providing a secondary heater in the liquid.oil supply
line to. the pool. ‘

3 - ‘The control of the temperature of the oil entering
the pool over the operating conditions of the engine
could additionally or alternatively be achieved by
insulation. - '

The ratio of conventional fuel burned in the
engine which enters the engine in the conventional way
(such as carburetted or injected petrol or injected
diesel) to that burned entering the engine as a gas or
vapour is preferably in the range 333:1 to 33:1. In
one example trial a petrol engine was at the higher end .
of this range and a diesel engine at the lower end.



into a main body defining the volatising chanber. The body preferably
defines the air inlet neans which is preferably above the | evel of the
bottom of the tube. Wen the- delivery nmeans includes a float chanber, for
exanple to control the level of oil in the pool of oil, the float chanber
may be defined in the body of t he dfvice, for exanple by a float
chanber housing attached to a vaporisati on chanber housing. According to
~a second aspegh GRS KWENLIQN 9Q%5h§t53 fgtingg gakwﬁgEWxnign engi ne
having a device in ccordance wt the first s%ect 0 t he -

i nvent i on, 28dRESHablee P&t r IRFdARES FeAakEVef BPr BRE gROO ediRT i nvo
the air inegémplet hef evgiriablanthéigheNgi nerves NG d R taiMeE N9 ade pet r ol

or diesel Qil fuel its carburettor ar .fuel. i njector ns. en t he
engi ne i s 4°8FedS éﬁﬁﬁélYl?%eyﬁhgﬁggﬁ tﬁP%u%BFFEﬁ’aﬁﬁﬁ(ﬂqt %m t he
mai n fuel tubeadhermaiftear heiryg ainahbt dixesd \ywosiAliacar bahef lheighe 1 ui d
derivative.kh f m LLi n [ el is
not di esel of| f'{ hg{l%%a er ?‘%}.“é&gé’?/i@%@%m ﬁ‘%‘?eg’éﬁ V%?Ee%gﬁ\?m hr%rL&e

al t er nat i vVBSH@dA¥car bdaPeRden an RN | i ar¥het or Rpginale |t suatiar.

appreci at efl1£82hat6etpanbetne MY EIEOUNGYe envshege the haghfdiy and that
t he diesel Qqil re-heg%g% %efore belngﬁyaporhsed or gasified.

| _ray _be p for,
Accor di ng FaJHsFaﬁgﬁereggﬁeé AEHRGe MO SReWENF ARG de an i nterna

combustion engine having an air inlet, heating means for gasifying
hydrocarbons, - gas qeld XelpouPPSe 10 98 1P Moot Bask Fhdpalashy bons

spaced from the surface of the pool of o0il by between

-

.

about 25 mm to 50 mm; for wider bore gas/vapour outlets
this space could be reduced. . If the outlet is too
close to the surface of the pool we have found that the
vapour which is drawn off is too "wet” - it contains a
very fine mist of droplets of oil. Wet vapour has been
- found to be undesirable in certain circumstances since
it might result in deposits and residues in the flow
path from the device to the engine's cylinders and may
cause substantial dilution of the engine's sump oil.

If the outlet is too far'away from the surface of
the pool wé have found that there seems to be a marked
reduction in the amount of oil'vapours sucked up by the \J
engine. Both of ‘these phenomena are somewhat '
surprising. '

Preferably the outlet comprises a tube extehding
into a main body defining the volatising chamber. The
_body preferably defines the éir inlet means which is
preferably above the level of the bottom of the tube.

When the: - delivery means includes a float'chamber,
for example to control the level of oil in the pool of
oil, the float chamber may be defined in the body of
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~When the engine is a diesel engine, the chamber
may be supplied with o0il from the main fuel storage
tank, or with an alternative hydrocarbon fluid or fluid
derivative thereof from an auxiliary stbrage “tank.
When the main fuel is not diesel oil, the chamber is
supplied with -diesel 0il or with the alternative
hydrocarbon from an auxiliary storage tank.

It will " be appreciated that the chamber. may
surround or envelope the heater, -and that the diesel

- 0il may be pre-heated before being vaporised or

gasified.

According to a further aspect of the invention we
provide an internal combustion engine having an air
inlet, heating means for gasifying hydrocarbons, gas
delivery means for delivery of gasified hydrocarbons
from the heating means to an air stream leading to the
air in1et of the engine, entraining air supply means
supplyihg air to the heating means which air entrains
gasified hydrocarbons and leaves the heating means via
the gas delivery means, and pressure generating means
for generating higher than atmospheric. pressure; the
entraining air supply means collecting ‘air at higher
than atmospheric pressure from.the pressure generating



at nospheric pressure. Preferably the heating neans conprises a devi.ce or-
generator in accordance with a precedi ng aspect of the invention. According
to yet another aspect the invention conprises a nmethod of inproving
the performance of an internal conbustion engine conprising heating oil- so
as to gasify part of the oil, and addinQ\gasified di esel oil to the air
whi ch is a conponent of the fuel/air charge which is burnt in the engine,

and feedi ngméAfsuagasibliowd ngy lid oLt endi Reat Phgf pealky and&hedasid i ed
diesel oil is _alwgys gvailable to the_air which i a,conpﬁgent of tp&e
fuel/air coﬁBH§§?gﬁe haé}% rSFHERCTSAn HEPHg 1{%&W+ﬁ?er ttdftty. ¥
wer e extreneegyeliedr teethet axdheaatadiain nchieradleviesgl oPERY l@aastthendmetst f ue
to gasify a o the air. Q?ﬂ: VigQus th ht .t h he; best oi
to use was _ggr ﬂ?#ve‘%"& vglsat PPEV\éI(.)_I ) is)%%ht?él lﬁéreaf ?lgg?ggﬁd ) glo%e to
great expenidBsSteadsefed| \taxflesi eBIkNAerd® di9 stion dippeest sof Tire

revel ati on gRefaceBROBi(hi gher boiling) diesel DERV woul d not only work,
but work nuch better than anything el se we have tried was very surprising.
The method of inproving the performance of an internal conbustion

engi ne may conprpgeferablyi the trrdsmiref eneeating méhher radnpisiseor
addi tional |l y, a1=\ Lmprqove the  exhaust .em ssions @f the . engine, and when
t he engi ne¥l¥§ a p&lrég’fg‘lon elrz'belar{les"meéu%y 5? edﬁce%utr?ﬁ’gc g\l’%eful a?xé_ -
pol | ut ant s $wnpehehangesiopsrovidaddiin enahain air inlet line leading

to the air inlet of the engine; the entraining air

supply means taking relatively high pressure air from "

the main air inlet 1line downstream of the air
compression means.

Thus the air is blown' into the heating' means,
preferably through a controlling restrictor.

Preferably the delivery means delivers gasified -
hydrocarbons to the main air supply line upstream of
the compression means. ' '

Alternatively the pressure generating means may
comprise a fan or other impeiler provided adjacent”the
air suppiy entraining means.  In such an arrangement Lj
there .need be no turbocharger to provide higher than .
atmospheric pressure. '

. Preferably the heéting means -comprises a device or
generator in accordance with a preceding aspect of the
invention. '

According "to yet another aspect the invention
comprises a method of improving the performance of an
internal combustion engine comprising heating oil so qs'
to gasify part of the oil, and adding gasified diesel



or alternatively the nethod may i nprove the running of the engine and its
delivery of power. Sone devices are now descri bed, sone of which as stated
bel ow are enbodi ments of the invention, and sonme of which aid in the

under standi ng of the invention, all are by way of exanple only and make
reference to the acconpanyi ng dramnngs of which:- Figure 1 is a schematic
illustration of a first device to aid (h the understanding of the
i nvention, but not covered by the clains, for adding vaporised oil to

the aiT taken pbiflo m itheeramt whiohusis oa cuifpdifent 26¢ tiie #as2¢haked
“engi n® Figure a c tic,pla f the device_qf e 1 Flgure
3 shows a nodi Flﬁcg Porl % bl?‘%‘%’ar l[‘ué!‘(?f FIther 121 a g{ﬁ%y

schematic pIanungeﬂiéﬁedheldetpcehefeﬁg@nee 3; Figure 5is a V|em10f an
enmul sion tube for the apparatus of Figures 1 and 2, the apparatus of

Figures 3 and 4, and Figures 6 and 7; Figure 6 shows a nodification of the
use of the device Brefegably 1thed Basdifiedch dirselevieblisisitadways a

petrol engine aoa&@aﬁlef ﬁod|€ﬁ€| £ Rédhidaaiss L S com ?%lﬂ%m tafal €he
under st andi ng i,s,not gg)erg by the clains; Fi

nodi fi cation F LhBiT, QH ?ﬂiﬁﬁ%s §a§heF|3§;§% ?Fi%&dsgpplied
illustrate schetermébkently.
' We were extremely surprised to find that normal
diesel DERV was the best fuel to gasify and add to the
N . air. We had previously thought that the best o0il to
use was a relatively volatile oil, such as paraffin,
and had gone to great expense to use only expensive
mineral oils in our tests. The revelation that common
(higher boiling) diesel DERV would not only work, but
work much better than anything else we have tried was
very surprising} | '

The- method of lmproving the performance of an
internal combustlon engine may comprlse improving its
fuel efficiency. Alternatively or additionally we may
improve the: exhaust emissions of the engine, and when'
the engine is a diesel engine- we may reduce the
particulate pollutants in the emissions. Additionally
or alternatively the method may improve the runnlng of
the engine and its delivery of power.

Some_devices are now_described,'some of which as
stated below are embodiments of the invention, and some
of thch aid in the understanding of the invention, all
are by way of example only and make reference to the
accompanying drawings of which--

Figure 1 is a schematic illustration of a first
device to aid in . the understanding of the



conbi ned fl oat chanber and gasifier unit; Figure 10 shows schematically

a diesel engine fitted with a different gasifying device according to the

present invention; Figure 11 shows a petrol engine capable of

~nodification by fitting the gasifying device of Figure 10;  Figure 12.
schematical ly shows t he gasi fying device of Figure 10 fitted to

a turbo charged diesel engine; Figurgs13 schematically shows a diesel

engine fitted with a gasifying device mlar to that of Figure 10; Figure

14 S a Crpss sectiqn . throu duction version of_a

gasi fyi ng deV| cetBERF Ry ﬁb‘“f hd3hv |ed:r’7“i3 ?’gu %hTS g B4 STL"a’é vi e of

the device of Figddind4 epottizeall aidngtar rtke X\4iFi gakenl6iskowsam t op”

vi ew of the dev goeQlnfi OUEENbAsTLAUr Shaiht 2Nhnd' 8 aMOMss6ELRERgEC! | ON

and plan V|em10 I ed gasifying V|cé according to the 1nvention;

Figures 19a to 1€mgdhesy schematically different airflows which are p055|ble

for devices simlar to that of Figure 14; and Figure 20 Il lustrates

another nodified, device according-to . the [nvent,ion. i.nt ernal

combusti on engi nBigure 2 \ihi 2| es"(hr?ﬂlats‘ﬁovﬁ}aﬁ‘s V§rﬁ¥’en‘éf-| the ydevige: r at ed

in Figure 1 and 6§ Figure 1;

Figure 3 shows a modification of the apparatus .
of Figure 1;

Figure 4 is a schematic 'plan' view of the device

of Figure 3; |

Figure 5 is a view of an emulsion tube for the

apparatus of Figures 1 and 2, the apparatus of

Figures 3 and 4, and Figures 6 and 7; |

Figure 6 shows a modifiqation of the use of thé

device of Figures 1 and 2 in which the ‘device is

fitted to a petrol engine instead of a diesel

engine, again this is shown to aid understanding

_but is not covered by the claims; ' N
o/

Figure 7 shows a modification of the apparatus
of Figures 3-5; '

Figures 8 and 9 illustrate schematically a

combined float chamber and gasifier unit;

_Figure 10 shows schematically a' diesel engine
fitted with a different gasifying device accordlng
to the present 1nventlon,

Figufe 11 shows' a petrol engiﬁe capable of
modification by fitting the gasifying device of
Figure 10;



fed diesel fuel froma fuel tank 2 via pipewrks 3 and a fuel injector

(not shown).  The engine 1 has an air intake manifold 4 to which is
attached a performance enhanci ng device 5 interposed between the air intake
manifold 4 and an air filter 6' provided in an air. 15 intake pipe 7'.

The device 5 has its own air‘inlet pipe 7 and associated filter 6, as will
be described |ater. The device 5 conprises%% cylindrical body 8 having an
outlet 9 at its top connected to the air intake manifold 4. A cylindrical

heatef~ 10 extends frofiddier2  hAgRmt i 30dY shdwanar dhd he d4ui Bfchg S

centrally disposed n e Jpody. - A_tybular netal sleeve 11

conpl etely surroundéﬁ%%eﬁir%@."re e ggmjeg h&Q ft kPrke | chargedy,
annul ar space 13 is disddeleceridinesen the sleeve 11 and the body 8.

The body .8 has an aperture 14 in its side wall through which a tube 15
proj ects into the space 13 at a plan position dianetrically opposed
fromthe plan positifkitguge khe schematically sghews tabedi®selcormngine a
restricted passagewsstheNitR 80988399nk0 ddA PWinh{ £ ehdepal (e air
inl'et pipe 7 of the device and the“deviCe'sS air inlet filter 6. The wall of
thé tube 15 has a cifi@HEs rewin plug 17 at the centre of the region of
the tube 15 which defines the restricted passageway 16. The

. . _ Figqure 14 is a cross section through a
production version of a gasifying device according
to the invention;

(.
Figure 15 shows a side view of the device of
Figure 14 as viewed along arrow XV; '
Figure 16 shows a top view of the device of
Figure 14; ' '
Figqures 17 and 18 show cross-section and plan
view of a modified gasifying device according -to
the invention; '
Fiqures 19a to 19d show schematically different
o airflows which are possible for devices similar to

that of Figure 14; and

Figqure 20 1illustrates another modified device
according to the invention. '

An internal combustion engine'l of a vehicle (not
shown) is schematically illustrated in Figure 1 and is
fed diesel fuel from a fuel tank 2 via pipeworks 3 and

. a fuel injector (not shown). The engine 1 has an air
intake manifold 4 to which is attached a 'performance .
enhancing device 5 interposed between the air intake
manifold 4 and an air filter 6' provided in an air



plug 17 has an oil-inlet aperture 18 which is in conmunication with a

reservoir 29 of oil 20 via an oil-supply pipe 21. - An oil spill, or drain,
pi pe 22a conmuni cates the .bottom of the space 13 wth the reservoir
29. The heater 10 is connected to the battery 23 via an
electronic controller 24. The tube 15 is a push-fit in pipe 7
and/ or a hose connector may be provi dedydet ween t hem Smlarly outlet 9
is connected to the manifold 4 by a push?on hose secured by suitable neans.
The oil 20 I3 di esgle O C b bt e r tp roI
stations, biur?t%%a gQEEVhy rgglar b%é\g'w%rgoqﬁ% ggtgerﬁrgl a1 %ol at1 1 sablie

i gnition adiPerht él“é‘ segpPciated ofidtex Gablas atidiki Bﬁalde’?%%i#%l r,

could be wugesh. at different tenperature settings. An insulating jacket
13' surrounds the body 8 to reduce heat |oss. The jacket 13' may be nade of
Rockwool . It will be noticed that in the enbodiment of Figure 1 the

i nsul ati on does Tho¢ e«vmd Sutomprisesaa cyllimerdpait Lhci!jyl& ha\’ﬂ]ixg is
because |11 A oiETRd gyl hts | LobCothRagted |t 9alll OLiEa4E

aperture 1 t 00 F er addrti ves Th com*rerm y avai i d| esel
fuel (such whﬁnldvﬂbar @oq:xymdmhmge:cam extends Hromothei on and

bl ock the aperture. An alternative position for the outlet 9 is shown in
dotted lines and is referenced as 9'. Wen t he vehicle'sg engi ne is
started the electronic controller 24 causes the heater 10 to take current
fromthe battery 23 and heat up to tenperatures that can be nmade to range
from250 to [err] by a choice

T,



of the wattage of the heater 10 and/or adjustnent of the controller 24..
The tenperature chosen woul d be commensurate with the particular oil used.

In the case of diesel fuel oil it would be at the top end of the stated
range. The heater in turn heats the sleeve 11 to substantially the sane

t enper at ur e. At this tenperature  any pil droplets or mst of the
chosen hydrocarbon which strike the sleeve'¥l will be gasified instantly.
Wen the engi neba§eruﬁmeﬁet ft%@ylas %e%h:aa aéhét%ofal randNtigkecefRrhahd 4
whi ch ~dr aws #esalr from the chanber 13. Thj in turn, causes a|r to
be dréawn into tHtPRERBerin3 'Fh?ouﬁ‘ﬂdi’he re%trF‘dP‘i‘%ﬁrwmetaAlr feeYe 1

quickly thr ougibmpl‘etelysbum'bu«nﬂsla:heinﬂeaaervem ur i The Wopidgs surieasf heCt

is created at t rer% 81'2| on. é{hgngﬁi?% r%%%%oelrs,t g ]c?eftle\S eﬁgﬁrl Lences

a low pressure a 0|I i's suCke rese voirt
exposed to atrthtgherleeverkbsuang . the Thedyib.e of ThehebapmtsurbasB an

controls the anguditt@fe OH Qi e{té'g sl h'ﬁe %éiio‘g\%orxlfgg? ﬁﬁﬂ:ﬁe%{ | @QpL6 10T

any given pressure, er ence h’e'? engl ne’s -
swept vol une arRF‘i‘JfE‘ét%f AAFS utFBﬁ - TRACY he3 ai Atwhi&h é’H{aé‘rs PRELEASRDEr

13 "has dropl et Sdiﬁm@tti:léé\ﬂlﬁor@p@&” ftﬂmr ethem sTds al uirbntofThe.halr
and its entraing and opl et | are heate n the _annul ar
space of chanbet" drlls‘eatg about ?@Pg \Aﬁ‘é tﬁ% heS?PBF218S; s §et 5es ﬁécgﬁﬂer
end of its tenmassagevaynbe, andenis hcoghetitedhaad ethet skwWnstredm ashidgher
tenperature.  gaveRbl 290ORIAlSE WIS ?téfkﬁhfeh%eﬁﬂi%%veaﬁ‘dl ehé 4asibked
- air inlet filter 6.
SN
The wall of the tube 15 has a circular screw-in
plug 17 at the centre of the region of the tube 15
which defines the restricted passageway 16. The
plug 17 has an oil-inlet aperture 18 which is in
communication with a reservoir 29 of oil 20 ‘via an
. 0il-supply pipe 21.- An o0il spill, or drain, pipe 22a
communicates the bottom of the space 13 with. the
reservoir 29. The - heater 10 is connected to the
battery 23 via an electronic controller 24. The
tube 15 is a push-fit in pipe 7 and/or .a hose connector
may be provided between them. Similérly outlet 9 is
A connected to the manifold 4 by a push-on hose secured
by suitable means. The oil 20 is normal DERV diesel
0oil which can be obtained from most petrol stations,
but a range of hydrocarbons, or other potential,
volatilisable, ignition accelerators supplied from a
suitable additional reservoir, could be used at
‘different temperature settings. '

An insulating jacket 13' surrounds the body 8 to
reduce heat loss. The jacket 13' may be made of
Rockwool. It will be noticed that in the embodiment of
Figure 1 the insulation does not extend out as far as



The entraining air which enters the engine 1 carries a proportion of
gasified oil that is dependent on the chosen tenperature of the heater and
the aspiration rate of the engine which is a product of the engine's  swept
volume and rate of revol ution. The tenperature of the air entraining
the gasified oil between the gasifypg chanber outlet 9 and the
mani fold 4 is not sufficient to dimnish the volunmetric efficiency of the

engine. s obhd | ealordi || ocihly 980 BLEaglerid hRAENtakEn My d 4 and

this mxture i oves the Tuel i Cl ency o englne 1 1n awy mhlgﬁ

not entiretPatindér dheodiegeli pid &?ﬁﬁrlé'gslwq BR apgntages 113 kel
invol ve a jeddebi qibt npébyméﬁl andaetwesn fmeéomﬁeﬁéiamaradrd‘ﬂ%lbugm tion.
It 'is gen rall%nﬁﬁéiptﬁ nat optlgun1d|esel |ne 8 ég ce is
real i sed WAtHS® SRERCAithl BREY %%aEaFF§ %b Y8 r S8 as
possi bl e, powei duhgoft halutiba apdebliock thesapedmaxe not exceed certain

limting values. Processes that facilitate such events would permt a

di esel engine to operate on the | owest cetane nunber fuel consistent wth
snoot h  runni ngAnapd termatiiye postbion séart khe Lubleted ars Ahawn hat

coul d be ipdugedetq L9Abkeantt B8Ue¥BFeACedNaki O | ag woul d provide the
best overall engine performance. One feature of such i nproved early

conbustion is the reduced ampunt of fuel available in the slower diffusive
burni ng stage ofheanbushéon vékiclersi nadmging sod ralteasteed 0 tihe exhaust

gases and Lyprt£8hi 89 Qderstidl SPP! cGHRE 'HIES Hellt ¥ G CLoPdxd! the

current from the battery 23 and heat up to temperatures

“
that can be made to range from 250 to 460°C by a choice
of the wattage of the heater 10 and/or adjustment of

the controller 24...

The temperature chosen would.be commensurate with
the particular oil used. In the case of diesel fuel
0oil it would be at the top end of the stated range.
The heater in turn heats the sleeve 11 to substantially
the same temperature. ~ At this temperature any oil
droplets or mist of the chosen hydrocarbon which strike
the sleeve 11 will be gasifled_instantly.

When fhe engine is running there is suction at its Qj:
air intake manifold 4 which draws in air  from the
chamber 13. This, in turn, causes air to be drawn into
the chamber 13 through the restriction 16. Air flows
quickly through the  restriction 16 and a venturi
low-pressure effect is created at the restriction. The
0il inlet aperture 18 thus experiences a low pressure
and oil 20 is sucked up from the reservoir 29 (which is
exposed to atmospheric pressure). The size of the
aperture 18 controls the amount of o0il entering the
airflow ét:.the restriction 16 for. any: givén pressure



| ubricating oil contam nation. It is believed that when the oil is gasified
at tenperatures in excess of [err] some "cracking" of the |arger
~paraffinic hydrocarbons wll - occur, and at tenperatures in excess of
[err] pre-ignition reactions between the par af fi ni ¢, hydrocarbons and oxygen
will occur; it is known that“the rate of opgdatlon of paraffins, in
contrast mnth their pyrolysis, increases rapidly with the |ength of the

uni nterr upt ed aalfb@&eqml NwhBehh 1sch§6vsﬁhed PHPCOERES endind's Hwdpice
Iomernqnlecular me|% t conpounds-w th nition -~ pronoting properties

that ! ! surviveVoluge and xate PﬁereWQﬁﬁ s conbustion chambers because of
the rapid chilling of the gasified 0|I once it has entered the air-stream
inthe inlet mani

uch itiQ ccel.erat al
t oget her with uncha é‘d‘ dit8&e| ag r}* ’]-_ %actq;l}‘?at éﬁ%q%ngﬁ I:
during the predrgmhauﬂ1¢ﬁoceksead tsioarte Wap¢urotberefngmlﬁgtnayﬂed in

conpr essi on st uake affl©81enNANE C1 LD HUFSELON Aodf Cafia” B AT [T e

fuel in the cylinders of the engine ( ers rotary
engi ne)- Thé’llccﬁ‘lia%uh&‘a‘t&ﬂod’dte&hﬁr o?ﬁftlﬂea’él Fpﬂﬁén 9% rhaghert iléd He
only a snmall pboRer Lisercofwrdif £0éaheatue! 10busNakbt Qﬂtthéhﬁpper end
Var T abl es aval PSR ERARSHANEHR | GHOOON LRV ERe CBRYBNG tRE RRSRE 4 SHTHEr
speed the inletismeatf @ dhmghérsw:émpérmmmeal r.amyl meirle deepletd orhid@d
Soeet Tl 1} PEREE oY ol R e iy b o e
e - The entraining air which enters the engine 1
carries a proportion of gasified oil that is dependent
on the chosen temperature of the heater and the
aspiration rate of the engine which is a product of the
engine's swept volume and rate of revolution. The
“temperature of the air entraining the gasified .o0il
between the .gasifying chamber outlet 9 -and the
manlfold 4 is not sufficient to diminish the volumetric
efflciency of the engine significantly.

Gasified oil and air enter the intake manifold 4
and this mixture improves the fuel eff1c1ency of the
.kg ' engine 1. in a way which is not entlrely understood, but
in a compression-ignition engine is likely to- involve a
reduction in the delay between fuel injectlon and fuel
ignition. It is generally accepted that optimum diesel
engine performance is -realised when combustion is
completed as early in the power stroke as poséible,
providing that the pressure rise ‘does not exceed
certain limiting values. '

Processes that facilitate such events would permit
a diesel engine to operate on the lowest cetane number
fuel consistent with smooth running and it |is



delivery to the chanber since it is appropriately influenced by the oi

i nl et aperture 18 and the setting of the accelerator control. On the

ot her hand fine tuning nmay require oil flow rate control means. Any
gasified oil which condenses on the walls of the body 8 flows down the side
of the walls and is gasified where it |pp|nges on the surface of the sleeve
11 of the heater where it joins with the floor of chamber 8. The addition

O o OaSiddcbrl ddl indd o | SobBafAHLNRIAS VHERN AU 48 LRSHLEG! ", Tor e

power, Iess aust em ssions, cleaner engine oll efte
economny (e%ci%l-?eavlﬁhglﬂ}&r W\’ﬁa#ﬂms*b%@%lsl@g womld ZRFCBO%) th‘Fhe .
plug. 17 ifestd ove¥rilVREMgin® mam@ds, 1S selected to have an aperture
18 suitable for the engine to which the device 5is fitted: i.e.

provision can readily be nmade to deliver an anmount of gasified oi
proportionate tmnmeféaehreormmrrpubhn Jmfpxidv&adanganw lcongerstrisdn uis t he

amount of E%%F@e %Cegf'nf@e% il égh@ggerglgggkd be

about 1- 296 ota burned e larger or Small er
since the mffuawuea)ebuunéngs $*e%%n9§ t@omlh'esehgnnér@tsmbprmmams t he

engine’s rahf ghoteud1dddd 200 the LarduRd §RE8s! ENBLBRicatYRghave
operated an engine in which about 3% of the fuel entering the engifne was

21 gasifi e®idi’es&Ucl; | SopE nﬁ?“ﬁElHBE?FabF'éetchf%Eﬁ:"e B tr Gfor £08n of
gasi fi ed hwdﬂﬁmﬁﬂéumhg(bilEﬂbﬁtamfﬁati@m sone engi nes, especially those

burni ng petrol.

It is believed that when the o0il is gasified ét
temperatures in excess of 390°C some "cracking” of the
larger paraffinic’ hydrocarbonS' will occur, and at
temperatures in. excess of 250°C pre-ignition reactions
between ' the paraffinic hydrocarbons and oxygen will
occur; it is known that the rate of oxidation of
paraffins, in contrast with their pyrolysis, increases
rapidly with the 1length of the uninterrupted carbon
-chain.

Both chemical brocesses will produce lower
molecular weight compounds with ignition - promoting
properties that . survive to reach the engine's _
combustion chambers because of the rapid chilling of ' ‘\4
the gasified o0il once it has entered the air-stream in
the inlet manifold. Such ignition accelerating
materials together with unchanged diesel oil, are
further activated in the engine during the pre-ignition
processes that will occur during  each cdmpression
stroke and so enhance the combustion of the normally
delivered fuel in the cylinders of the engine (or. in
the chambers of a ' rotary engine). The compounds
produced from the oil when it 1s gasified are only a
small proportion of the total fuel burned, but the



The oil 20 could be any hydrocarbon or m xture of hydrocarbons wth
appropriate thernmal properties or sonme oxygen containing derivatives
thereof, providing they had appropriate thermal properties; this general
aspect of the systemaffords a way to the full realisation of the superior

di esel engine function resultlng fromthe ustion of a |lower cetane fuel
(that would have better "steady state" bur ) wi t hout the "knock"

probl ems resul ty SFRILA S AYE | n e

nodi f i-cat i on ofb?ﬁ% arrangZ%ent of Sg@is*%% éréthﬁﬂ.§B# %Bbg%g jate
ventuti' from t hENAAFR Phe h?aﬂﬂrQaBﬁﬂstﬁgaéééblﬁténrﬁerWBVEHZQOMS onitted.

Al'ternatively, as depicted in Figure 3, the oil fed to the venturi may cone

froma fuel return I&Ee 3' . that is preferabl \de from rubber pipes . d.
about Sy, whi ERaFRBBNItAgh 1o hdlnch hLaBAIPBOSGL PR APet
fitment (i.d. ammuifehd)wlamdsuhkchnammﬁéxhxﬁIaﬁdcmmféegasnEQédroﬂumao

viaa T o ¥IWEe) Reeb4bhe ThEinL HUICUMN 4hde cdipceninlhe Regl sal

conveni ent poi nt I NSer connecting _
about 50nm an@e nged aED&FleQﬁﬁlYortOIﬂﬂqnquﬁEHtﬁﬁy rate cofineetiilng

tube includes aqbpyweressHbe £Re® LRarbBS ) sk gas vakye
nodi fi ed deV|ce |%gust$ateg |nﬁE| urgéb g gt gt &g égﬁfh gﬁﬁ%ely

cylindrical eFSeguPYoGHGeGl&y%ﬂ4§ﬁuéﬁe¥RH49mﬂqc%?dmﬁhﬁ ggtidng

define an annul@f m&eruecéléﬁatarnlmﬁfapll @R. theThethage mind heipedy 8
I s dished tomargs fhe base of the he ?io ragedcgggroiamea lug 22 is

t
provided at the HALRI Jpaykequire of?
\

Any gasified oil which condenses on the walls of
the body 8 flows down the side of the walls and is
gasified where it impinges on the surface of the
sleeve 11 of the heater where it joins with the floor
of chamber 8.

: The éddition of the gasified oil/air mix to the -
engine has been found to result in more power, lc_ess
harmful .exhaust emissions, cleaner engine oil and
better fuel economy (espec1a11y at higher constant
speeds of, say, 40 60mph)

v The plug_17 is- a - removable component and is
selected to have an aperture 18 suitable for the engine
to which the device 5 is fitted: i.e. provision can
readily be made to deliver an amount of gésified-oil
proportionate to the fuel consumption of the engine.
In general use the amount of gasified oil ‘introduced

~into ‘the combustion chambers would be about 1-2% of the
total fuel'burned, but could be made larger or smaller
since the oil in aperture 18 responds to the engine's
swept volume, the engine's rate of'reyolution and the
load puﬁ'upon the engine. We have operated an engine-
in which about 3% of the fuel entering the engine was



space 13, at which point an oil catch-pot could be attached. The annul ar
reservoir is supplied with oil froma needle val ve operated float chanber
26. The tubular netal sleeve 11 is preferably made of brass and is wound
with a helical brass fin 25. The provision of the reservoir between the
body 8 and the wall 19 facilitates pr eating of the oil before it is
entrained into the tube 15. The oil supply pipe 21 |eading fromthe annul ar

reservoir A | Tyl ke pi pe tain | si ] 27.
Thi s corrpblggrélsﬁeg drlee%quatc?iﬁ'g' de’\;‘llélc'g8 ?éhﬁgggtf??si G ﬁgj? % e‘{_ceengi&trll% | S
unabl e to Pyekortiem ehHi gashbbedshydrocarboar thxuf abt yorhdressunfor hi 6%

revol uti ongomEN@ndingsst RN AN FURIde Ity ptdsr sim lar o those
sonetines used in“carburettors and has an array of off-set holes 30
t-hrough- which.the air is drawn, the convoluted path for the air limting

the anmount of aimhepasisi p t Bo@L@hbet amiuthydeodatison! bewniigktuurereat er
proportion gf ai I n 'Lg? venturi_. tube ir/eqﬁraiqu Qél m xture
(before'vaBg F§Fﬁ§§9&§-t t RPPIRRRAAYS Sl oPT R e %ﬁﬁer?ﬁg t he
gasi fyi ng shaebeoxygenotcandzeigsing. derfivatdvesnt théredf,erpxoviginge tube
can be con y 'S , g@%ﬁk' jo o) er end
of the tubrtla:.ilg h:ﬁ%az;r ta%pyggﬁggﬁerﬁﬁgggg%nﬁ tri a%és]' th'?%e %%‘EPH gure 3
“was of abo@8Pggs Wafapddie y sxRitemacAtiordéenper ¥ e 16 [Ee] f#Ebm an
initial tewaanadsatqod [ rlene) Plribd MdLdRs anshdBié ] funebpsh 20
mnutes . resulting ‘from the combustion of a lower cetane fuel
(that would have better "steady state" burning) without
the "knock" problems resulting from its undue ignition

delay.

In one prefefred modification of the arrangement of
Figures 1 and 2 oil is fed to the venturi from the main
"fuel tank 2 and the  separate reservoir 20 is omitted.
Alternatively, as depicted in Figure 3, the oil fed to
the venturi may come from a fuel return line 3' that is

_ preferabiy'-made from rubber pipes (i.d. about 5mm),
which are narroﬁer than the engine's standard return
line fitment (i.d. about'Smm),fand which are fed oil.
from the injector pump, via a T or Y jﬁnction (45).
The T junction 45 is adjacent  the nearest convenient i\J
point for the inseftion of a metal connecting tube
(length about 50mm and i.d. about 2mm) or, mofe
preferably, the;connectihg tube includes é low-pressure
(1.5 to 2 psi) release valve 44.

-In the modified device illustrated in Figures 3
and 4 of the drawings the cylindrical body 8 is
surrounded by an outer cylindrical wall 19 to define an
annular reservoir containing the o0il 20. The base of
the body 8 is dished towards the base of the heater 10,

- and. the drain plug 22 is provided.at the base of the

£



when functioning on a road vehicle on a typical April day. In a

nodi fication, oil other than diesel fromthe tank 2, or the fuel return
line 3", can be supplied to the device 5 from a reservoir 28.

In such a nodification the tank 2 will ‘be isolated.fromthe float chanber
26. The construction and operation of the deyfce of Figures 3-5 is

ot herwi se the sane as that of Figures 1 and 2, and correspondi ng reference

nuneral s have begpaa@plyized p&&ﬁ t s Al L, ih Figu
2, and Kigures 3- ? re gﬁ t%edﬁgéé e glﬁgg,eﬁLeg évi%gegﬂcg§£béé§§%% aﬁgh
a petrbl  engi n@ttashed.ding the dimensions -of the restriction 16
and the inlet aperture 18 are adjusted (if necessary) to maxim se the

beneficial effects on sﬁgine er f or mance thaé can b%{obtained. The

i mprovenents observed % (3 of RERLECHF &8s Ligd (T eRgEnd Ry 2
result fromthe peedlgnvalwe ppedaties Mleatnichambere 2gasi fied oil or from
t he hi gher nol ecul ar wei ght hydrocarbons present in diesel fuel (or other
sui t abl e hydrocarbons having boiling points higher than that -
characteristic of p@heoltubilax metalnglebvee libdis preferabhyt made of

ent rai ned i n { hepgasil g Qi WSl e of R 10RUICErasth Gyl | of fect of
such substances is thought to be the pronotion o coﬁ%ustlon to a degree
t hat markedly di m ni shes the ambunt of explosive "end gas". Figure 6 shows

a device simlar -tehet iovidid 0¥fethé rAybridit BoOReéR BRSOUdLY &
with a petrol engine eng" yg11ShbO kads1 PLALEL *hre RERELng o AL ST

before it is entrained into the tube 15.

o
The oil supply pipe 21 leading from the annular
reservoir to the air intake pipe 14 contains an
emulsion air jet 27. This comprises a regulating
. device which ensures that the engine is. unable to suck
in more oil than is needed, particularly when run at
high revolutions. '

The air jet shown in detail in Figure 5 is similar
to those sometimes used in carburettors and has an
array of off-set holes 30 through- which the air .is
drawn, the convoluted path for the air limiting ‘the

» amount of air passing through it, -but the tube allowing
a greater proportion of air in the venturi tube
air/entrained oil mixture (before vaporising) so that
the overall amount of oil entering ‘the . gasifying
chamber is not excessive. The amount of air entering
the tube can be controlled by a throttle screw 31,
screwed into the open upper end of the tube.

The cartridge heater used in the trials of the
device Figure 3 was of about 200 W capacity and reached
a temperature of 235°C (from an initial temperature of
9°C) in about 13 minutes and 300°C. in about 20 minutes



reference numer al s have been given to simlar components. The
vapour outlet 9 of the device 5 is connected to the air inlet pipe 7' of a
petrol engine 1, at the downstreamside of an air filter 6. The fuel
in tank 2 is petrol. The systemof Figure 6 operates in a simlar nmanner to
. that of Figures 1 and 2. Simlarly Fgggre 7 shows a device simlar to that
of Figures 3-5 but used in associati with a petrol engine. Simlar

ref erence,_puneral s have been iven to _sjimlar conpopents..The fuel in the
tank 2 iswgég‘rsﬁmt%%p%ﬁrgoﬁqae ‘éeiafr’nckﬁe‘)&e ngg&.f:glc ed o the
air inletdpy¥pe 7' of the petrol engine 1, at the downstream si de of antair

filter 6. The systemof Figure 7 otherw se operates in a simlar manner

to that of Figures 3-5. Figures 8 and 9 of the drawings illustrate a
conbi ned f1 oat IBhantRedikiqatiengalili othes (than cRiasslpdrededhs), and
wi th, thethakogts odexté begleBbeeurAs liindFr,atesh abé! gappiliadaio unit 40

for the o] or diesel is carried fromthe quter, cylindrical [l 19 of the
.device 5 %bema V’tﬂea&l’ca%FPP‘eve? b5Fs$f,V°§'r’fd92teHe outh'lél f PBft he® f | oat
chanber 4fiod$fdoandonedhieo tank |2Dweil kride olsohetedulfsomn tthebef I¥at hr ough a
flexible .pi 53%226 Fuel in the float chanber 40 passes through )

fl exi bl e pipe info the enul sion tube 27 where an air bleed 43 nixes
smal |

The construction and operation of' the device of
Figures 3-5 is otherwise the same as that of Figures 1
and 2, and corresponding reference numerals have been
applied to correéponding parts.

Although Figures 1 and 2, and Figures 3-5, refer
to diesel engines, the device 5 can be used with a
petrol engine . providing the dimensions of the
restriction 16 and the inlet aperture 18 are adjusted
(if necessary) to maximise the beneficial effects on
engine performance that can be obtained.

- The improvements observed in the performance of a
spark-ignition engine may result from the pre-ignition
products present in the gasified oil or from the higher
molecular weight hydrbcarbohs' present in diesel fuel :\j
(or other suitable hydrocarbons having boiling points
higher' than that = characteristic of petrol; i.e.
boiling above about 220°C) that are entrained in the
gasified oil emitted by the device. The overall effect
of such substances is thought to be the promotion of
combustion to a dégree that markedly diminishes the
amount of explosive “end gas". '

Figure 6 -shows . a device similar to - that of
Figures 1.and 2 but used in association with a petrol
engine, in a slightly different manner.' . Similar



gquantities of air (entering the emulsion tube through inlet throttle screw
31) with the fuel. The fuel/air then enters the venturi restriction 16
and is drawn into the unit 5 where it is gasified. Adding air to the fuel
via enmul sion tube 27 acts as_ a braking effect on the supply of fuel to the
unit 5 when the engine is opérating at high revolutions and prevents the
unit 5 frombeing fed nore fuel than it caﬁu%asify. It will be appreciated
that the outlet aperture 9 fromthe unit 5 ‘Could be in the si-de of wall 8
of thejunit. Theeflegetlkegashtimbpgl8yst Raver efoeérRd tiven Fi A4 es slinfia £
still/produced gﬁﬁéfhgg %iesel after 1000 hours of continuous operation,
even though the he PRE R anber 13 by then contai ned substantial anpbunts of
a coke-like solid (which was partly conbustible). It may be necessary to
replace or clean themynit [.0d] o] I f . ik d-

deposits. Figure 10 gﬁgv\s"%delﬁm#lﬁg%l#yban%ﬂt hgiﬁleggs%‘;ﬁr%r@un'{lg g%nglger?ﬁeecq ed
to a diesel engFRethe aim éalebr pdmeer? vedif cRe Petrtde enmieetlonat dihssel
fuel tank is refewpseedans 890382 @Nd h f Wdlr S¥RBkXY! 6P 53 tREASFU&L t N
engine to suppL¥ fgeé for burning. A fuel return line 54 returns excess
di esel oil fronBRE éndPfnBeE¥%%ack to the tank 52.  The fuel supply |ine
53 has a fuel filter 55. An air inlet .56 leads to the inlet manifold 57
of the engine and ha nair . filter 58. Th asifier. unit .50 conpr. ses a
fl oat chanber 59 and§ggvo XFngng%gha gPrgo%prg&F & %ﬁitﬁna ﬁ%ggé' r
control | ed by amaahetrt kontbatopfr Bligures2 lwaingh 2al so controls the operation
of a punp 63 connected to the chanber 60. The chanber 60 is generally
cyllhdrlcal Similarly Figure 7 shows a device similar to that
of Figures 3-5 but used in association with a petrol
engine. Similar reference numerals have been given to

similar components.

The fuel in the tank 2 is petrol. The vapour
‘outlet 9 of the device 5 is connected to the air inlet
pipe 7' of the petrol engine 1, at the downstream side
of an air filter 6'.

The system of Figure 7 otherwise operates in a
similar manner to that of Figures 3-5. '

s -'Figures 8 and 9 of the drawings illustrate a
' combined float chamber unit and gasifier unit which may
be used in, and with, the layouts described above. -

As illustrated a’ float chamber unit 40 for the
oil or diesel 1is carried from the outer cylindrical

. . wall 19 of the 'device 5 by means of a cantilever
bar 41, and the outlet from the float chamber 40 is
. connected to the lower end of the emulsion tube 27
through a 'flexible pipe 42. Fuel in the f;oat

chamber 40 passes through flexible piéé 42 into the
emulsion tube 27 where an air bleed 43 mixes small



and surrounds the heater 61 which is nobunted at the floor 64 of the

chamber .

The heater 61 has an outer cover or sleeve 65 and a cent

el ement 66. The core elenent 66 is renovable fromthe sl eeve 65 an
sleeve 65 is sealed to the floor 64 or is integral with it. The flo
chanber 59 conprises delivery neans for diesel oil whichis fed via a
delivery pipe 67 to the chanber 60 e a pool 68 of oil col

The pool

68 cones just -to the top of heater 61, about half way

chanber 60qua;ﬂi§t@.@9| cﬁg has a(éfﬁ!érifﬁ fth@b@ﬂuls]iQﬁF tubeTthhr
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pr ef er abl e 6mf bblﬂ?pﬁédofnoﬁc@ Fuelelthanmahl dant aalfyli aneter (abou

in the lines 54 and

This usually means 1 ntroduci ng a secti

pi pe of smaller diameter into the existing fuel return |ine. A ne
connecti ng. tubeIﬂ4w@mmnbe56ppréomgtadthhﬂtitheroatlétamgartuxé @bout

2mm or,

"BEEMP L HS Y 5 chelﬂﬁprb%s ®thd 31k oS Aliebe%%e the

unit.

The diesel gasifying  systems referred to in
Figures 1 to 9 still produced gasified diesel after
1000 hours of continuous operation, even though the
heated chamber 13 by then contained substantial amounts
of a coke-like solid (which was partly combustible').
It may be necessary to replace or clean the unit
periodically to allow for the build-up of deposits;

Figure 10 shows schematically another .gasifier
unit 50 connected to a diesel enginé 51 of a car.or
other vehicle. The conventional diesel fuel tank is
referenced as No 52 and a fuel supply line 53 leads to
the engine to supply fuel for burning. A fuel return
line 54 returns excess diesel o0il from the engine 51
‘back to the tank 52. The fuel supply line 53 has a
fuel filter 55. An air inlet 56 leads to the inlet
manifold 57 of the engine and has an air filter 58.

- The gasifier unit 50 comprises a float chamber 59
and a volatising chamber 60 .prbvided with a heater 61
controlled by an electronic controller 62 which also
controls the operation of a pump 63 connected to the
chamber 60. The chamber 60 is generally 'cyiindrical
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valve 44 is introduced into the fuel return |line 54. Liquid oil is

- renoved fromthe bottom of the pool 68 via an extraction line 76 which
delivers heated oil through a disposal line 77, an in-line filter 78, a
capillary 79, and a cooling coil 80 to a punp 63 which drives the oil to
the fuel supply line 53 preferably downstream of the fuel filter 55. This
arrangenent is suitable when the engine h?&,no lift punp; when a |ift punp
is provided it is preferred to deliver exfTacted oil to the upstream side

of t filter ahd asusPOuRds N vl t Rdatekl 6ne whichgurse mBunteda at the

modi fi cation of..the arrange f F| ure L esel ngi.n fue
punp 63’ (WnF(]:ﬂ rrgét %%nﬁ?cfg} eselgllq1 ﬁa?ﬁg g?pdlsassgsgk‘ eo‘&er
generate sufflcoeerfnnxslnevel65nend7at@qnnnﬂk gdree ebenpn536éndlﬂhﬁ
cooling coil 8Q,tQ %ﬂe%ttf %@g%md\}éﬂ‘ﬁgkﬁ&ﬂtﬁﬁé shBevef g8l arﬁijﬂmé/

i ne 53 upstrean1of the an antl1 -si phoning contraqgl may he needed
for when the eﬁéﬁﬁ@el§59mﬁ(ﬁﬁiiQﬁft°ah@etﬁlgoﬁa§4 fE jeodndeguidl ¥
pressure sensi§ikye val ve placed just upstream of the junction of the I|ne
77 with the line 53 or a solenoid ignition-activated check val ve
137 placed in Iline 77. If no anti-siphoning control is fitted it
may well be possi bl @hleorfXdeet othambetrhb9peompifsesd débiverpnameansSEan be

siphoned out eyice_a ng Ogbh a
start-up of thgnggé cl e"fT‘ﬁgf'éhl gsng’u:jes(ggg?%te arﬁﬂ%dgigg 321 S/Egl g'ﬂnél ar
to valve 137 chambelre 60f | miiereemisodipeedt 68f offi @ile TPllatisiced Thee).
Some  commer Ci gl 63Yakdidl €jubtClto the top of the heater 61, about

" half way up the chamber 60. The pool 68 has a volume
of about 1l0cc. The upper part of the chamber 60
. comprises a mixing space 69 and has an air inlet
port 70 provided with an air filter 71. The top of the
chamber 60 has a gas outlet 72 which feeds a mixture of
gasified diesel oil and air to the air intake line
leading to the manifold 57 of the engine 51. A
. temperature sensor 73 is provided in the chamber 60 and
is connected to the controller 62, as is the vehicle's
battery 74. .

0il is fed to the float chamber 59 via feeder
'line 75 which takes oil from -the oil return line 54.

We have discovered that it is important to ensure
an adequate supply of oil to the float chamber 59 at
all times, and it is therefore preferable to fit pipes
of relatively small internal diameter (about 5mm) in
the_Lines.54 and/or.75. This usually means introducing

- a section of pipe of smaller diameter into the existing
. fuel return liné. - A metal connecting. tube 44 (about
50mm long with an internal diameter of about 2mm) or,
more preferably, a 1ow-pressure (1.5 to 2 psi) release -
valve 44 is introduced into the fuel return line 54.



filters 55 have one way val ves incorporated in them A further

arr angenent for disposal of the extracted oil which avoids anti -

si phoni ng problens is that instead of 'having the line 77 connect to the
fuel feed line to the engine it is possible to connect it to the fuel
return line 54 downstream of the pressure release vale 44 (or narrow bit of
tubing 44) at a position marked 46 on&gé ure 10. The pressure rel ease
‘valve 44 is closed when the.float cha 59 requires nore oil, but once

the chanmber 59%niigaid Ublil alsbagémarzeasureoﬂleveheprwtbmneOES the thmt
oa

pressure reIe sevalve 44 then pens ensuy es, that
chanber i 3 %/e%/ Jig g1 'ex@ ogaH}ne }?e(‘f’lhl r?{elb‘e alr’?ﬁ%ge%y havi ng
a constrrcbddnﬂhrdughjaﬁdispmsaku1bneeVEasanv&nﬁ11na)ﬁitneINTSIeads to

~flowto th ly e il in
t he pool g Pscﬁ%r?]?@g ?Hﬁﬁe %egtagl?qg? tLg's(f}I{:éhtqe:ﬂﬂ re voﬁgtﬁl e,
conponent.s dFi¥egr | toa Gﬁﬂ-ah@ mh@vﬁ#ﬁlmﬁuﬁﬁiﬁpéé§36§3am¥@¥@€¢bthe air

supply to Hoengtdcdth Jr abel FRLIV S AXERIHE ON. Thisha riemydatemonpanent s of
the di esel O"AS ncl udi ng nost addi tives) re Ln in the pool 68 and are :

extract ed BPERRLSUHISS Y-B‘? BRILRE LA rﬂaps ’('E'él PERPéc e Fpl WhEn this
al ternati veumpr amematuuedpcrssr bhepmﬁérwde teddeddvemtexthectedanal fuel

supply lin 3 and re bu lL.in s di sposes of .
t he heavy%ég one% 3 BPS ' gﬁe%ﬁ&% 3 q?&%p?iié ggéfﬁﬁ A Woids a
bui | d up oflo&edy oadiiporecrins Rigudee Idhanber 60 which woul d reduce

vaporisation and eventually clog the chanber 60. . The arrangenent of
the inlet port 70 -
' In a modification of the arrangement of Flgure 10 - N\
the diesel engine's fuel pump 63' (which most

commercial diesel engines possess) may . generate
sufficient suction in 1line 77 to permit the pump 63
and its cooling coil 80 to be omitted. a

When 1line 77 enters the fuel supply line 53
-upstream of the filter 55 an anti-siphoning control may
be.neeqed,for when the engine is switched off and this
may be previded' by a pressure sensitive valve placed
just upstream of the junction of the line 77 with the
line 53 or a solenoid ignition- -activated check
valve 137  placed in 1line 77. - 1If no anti-siphoning
confrol is fitted it may well be possible for the oil
in the pool 68 and float chamber 59 to be siphoned out,
emptying. the device and causing problems during the
initial start-up .0f the vehicle.

. There is no separate anti-siphoning valve similar
to valve 137 .in the first embodiment of Figure 10
{undotted 1line). Some commercially available fuel
filters 55 have one way valves incorporated in them. :

A further = arrangement for ~ disposal "~ of the
.extracted oil which avoids anti-siphoning problems is



relative to the space 69 and the main air inlet to inlet manifold 57
ensures that there is a substantial -air flow over the heated pool 68 and
serves so as to purge the headspace 69 of gasified oil, entraining it and
carrying it into the main airflow to the engine. The controller 62 controls
t he heater and punp so as to“maintain vigorqus boiling of the pool of oil.
The power of the heater should be such as Q% cause the oil to boi

ar ound t he heat er and to cause gasification of the oil in its’

Vi Ci it y to ocehat iH¥tdaRIPef ahavengl thee Vieri €77 i Somneeat | YoarthendfukiD- 280

Cin’ order t chi.eve t desired .result; this t at
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the tank 52 (eg through a lin ut we prefer with engines having a
sel f- bl eedi ng Pesd&iios marked 046 nProduidine L0y o The Bressynge IRASARE
since in this wadvien 4addigi enosedaushéh Nghel oEIBaty ehamberf B8l xa@irresnd

the inlet valves of the engine it alsp better pre-heats th el_tq b
burned , whi ch“\%eoeﬂlgve ?’Btbe°88§i rgBFe.Ch'a %rdggsefsenglf#éd %yg?%% of
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carburettor 8l tained by having a constriction instead of a pressure
K(' ' release. valve, so that oil tends to flow to the float
chamber until a back pressure is developed.

The oil in the pool 68 is heated.by the heater 61
and its lighter, more volatile, components are driven
off and mix with air in space 69 and enter .the air

- supply to the engine 51 and improve combustion. The
heavier components of the diesel oil (including: most
additives) remain in the pool 68 and are extracted by
the pump 63 (or by the engine's fuel injector pump when
this alternative arrangement is possible) and. are fed
back into the normal fuel supply line 53 .and are burned
in the engine's cylinders. This disposes of the heavy
components of the heated oil simply and usefully, and
avoids a build up of heavy components in the chamber 60
which. would reduce vaporisation and eventually clog the
'chambér 60. - The arrangement of the inlet port 70
relative to the space 69 and the main air inlet to
inlet. manifold 57 ensures that there is a substantial _
. ' . air flow over the heated pool 68 and serves so. as to .
purge the headspace 69 of gasified.oil,-entraining it
and carrying it into the main airflow to the engine.

The controller 62 controls the heater and pump so
as to maintain vigorous boiling of the pool of -oil.



t he engine 51' and an air intake 56' supplying air to inlet manifold 57" "of
the engine. A separate auxiliary fuel tank 82 containing normal DERV diesel

fuel is provided and supplies diesel oil to the fl oat chanber .59 of
the device. The punp 63 is protected by a cooling coil 80 and extracts oi
fromthe pool 68 via the extraction line 76 which contains an in-line
filter 78 and a capillary 79 and feed k‘ back into the auxiliary diesel
tank 82. The petrol engined system Figure 11 may use about three

cubi ¢ cent iThe rmswef dfcthle Gidatfedr shﬁﬁldibéesﬁ&hp@@%ﬂovﬁﬁﬁﬁeithésesAQJhe
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products. -  The tank 82 1's shown with capped filler |nlet 83 and a drain

outl et anditfap WAe%r £Rj saFhip¥se. th eA j1’-"19(‘3re resil®sy n@dy nEBdsSto be
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. as the content f a._very dark bhrown _.i.n. co r mhlch :
woul d i ndi ceﬁ'}assct% eﬁgg nﬁ'&%’en SCHR/ ¢ HIG; (BB ¢ W Vkﬁlli
appr eci at edprdmxate rche rmdn‘ély:aevappmtim procesgenent of Figure 11
heat ed liquid oil extracted from the chanber 60 could be added to the.
petrol supply line, or at least a proportion could be so added. It may be

desirable to arﬂ&ﬁgeoibre§k¥¢§§?€dfr0m the chamber 60 could be fed
directly or indirectly back to the tank 52 (eg through

P

a line 46), but we prefer with engines having a v
self-bleeding injection pump to introduce it into the

oil to be burned since in this way in addition to
avoiding clogging of the fuel system and the inlet

valves of the engine it also better pre-heats the fuel

to be burned , which we believe to be desirable.  The

diesel engined system of Figure 10 may boil off about _

one cubic centimetre of oil from the heater chamber for

each twenty to thlrty cubic centimetres of oil used- by

the system.

Figuré 11 shows the device 50 fitted to a petrol
engihed vehicle. The vehicle (not shown) has a petrol
tank 80' which supplies betrol to a carburettor 81 of
the enéiné 51' and an air intake 56' supplying air to
inlet manifold 57' of the engine. A separate auxiliary
fuel tank 82 . containing normal DERV diesel fuel is
provided and supplies diesel oil to the float
chamber 59 of the device. The pump 63 is protected by
a cooling coil 80 and extracts oil from the pool 68 via
the extractlon 1ine 76 which contains - an. in-line
filter 78 and a caplllary 79 and feeds it back into the
aux11iary diesel tank 82. :



oil to be added to the petrol only when the engine is hot. It may be
desirable to burn the extracted oil at periodic intervals only, in order to
"clean" the oil in the tank 81 of its heaviest ‘conponents. Burning of the
oil could be arranged to occur automatically for a nunber of mles every
few hundred mles travelled:by the car. In other nodifications of the
systens of Figures 10 and 11 the punp né@@)not be controlled by the

el ectronic controller, but could just operate continually to
circulate oil througﬂmihpeheaﬂeren@hnéér system swwdh Edgareaﬂgennay tlee €

shoul’d be a afb'o'utter%ﬁﬁeé”% 1! J:Qﬁéiﬁgt;(:gﬁt rddfétsh%gégl 18y 11 3R,/ dé@ﬁd' ng

to or fromthe _punp chosen suc I're ow rate an

punp shoul d be litate&fepatyrod éﬁdquhg-tcdﬁeﬁ}o These latter items could
formpart of a kit for retrofitting to an eX|st|ng engi ne, different
restrictions being provided for ferent engines. separ,

dedi cated punp is p&&\ﬁ d}éﬁf?ﬁcﬁorﬂ OFLFhé"?“P ithon sﬂgh e égnfl?%}?gng
itens may or mgyasriduelne wetledthdrigyur evéz ﬁloperaodar(rmgenbylt welelkis| aort o
that of Figure sim_| ar ongnt e ST

ref erence nunbe%% Hﬁ} %ﬁ#aﬁﬁgﬁgﬁgigg' qbu§3y1§> ?gggs ?r %gha%g%égé$gure
10 in that thet@ﬁgmmiEimith@rb&ﬂhe&Zmwihhafresbo@hér@@'Qﬂﬁen1¢Qsa“®i@ air

inlet line; theedsis¥PPIY1odPindNdende! isyeiem, fromdt hgo Chaihffai®d 4S
different; theréeijl S no neelo'% r ep arates\gl%: fn}lter 71, gnd t he ;rgp 63 is

free-running (ﬁPlﬁéqiﬁanﬁﬂ?BVFeﬁf vapour products. The tan
shown with a capped filler inlet 83 and a drain outlet

'k«' and tap 84 . for this purpose. A one litre tank 82 may
need to be drained and re-filled with diesel o0il every,
say, 2,000 miles (or as soon as the contents of the
reservoir became a very -dark brown in  colour which
would - indicate too much of the heavy components in the

. oil)..

. It will be appreciated that in a modification of
the arrangement of Figure 11° heated 1liquid oil
extracted from --the chamber 60 could be added to the
petrol supply - line, or at least a proportion could be
so added. ‘It may be desirable to arrange for extracted
0il to be added to the petrol only when the engine is

N hot. . It may be desirable to burn the extracted oil at
periodic intervals only, in order to "clean" the oil in
the tank 81 of its heaviest components; Burning of the
0il could bé_ arranged. to occur automatically -for a
number of miles every few hundred miles travelled by
the car.

In other modifications of the systems of Figures
10 and 11 the pump need not be controlled by . the
electronic controller,  but could just operate
continually to circulate oil -through the heater
.chamber. In such an arﬁangement there should be a



by the controller 62). Air at higher than atnospheric pressure (when the
turbocharger 90 is operating) is -bled fromthe main air inlet line, via
bl eed line 91, from downstream of the turbocharger 90. The bleed |ine 91
supplies air to the inlet 70 of the -chanber 60. This air entrains gasified
DERV di esel oil in space 69 and is bl own out through outlet 72 and, vi a
outlet delivery line 92, Is deliv dtothe main air inlet line
upstream of the turbocharger. The line 91 nay have a restriction to
control thefibteme78f aid bl ooalibratede sgsicei GOiodhTS ain duma W7 ~
arr angemnent | ohl e [ t herwise r.d fefhe.pgasitjons
the lines 91.%(2%%598%(%%{?%63“% @?ﬁrggé%rﬁgg%wmr%é dltéf %Q%t 'the The
air supply desber@nthowi satehangadiie/ inwprirshowdkd be pppteckbde bwo aot her
gasifiers V&B&biﬁ?e@o@‘.‘lt 80¢ IThe L o14BReE Webhst RO AP EESSmOpakiRe dfventi on
- relating to th?c structure of the gasifier unit per se. An alternative way
of creatindg®ankditri| Wové'lettrﬁéfﬂ'g%\:r‘é\g 61t%i gRP beSXHSHbug  y S ne,
arrangenentdof férgnte #Osbyietdong abéangt opkboidedr iforo idiffler&ht This

-may be used,j D, iti 0 _or_ i ead o raggenent. of. Figure 12 .
for tur'boch%é%le@g%hgi ﬁggh A fflpe%‘tf?‘% 4%‘?%%%% eé\{n%alg ﬁgméivflfigg to
gasi fyi ng wentnob, theedf low aratef ispaht fbawsicontaokldnchaitemst mayni t- 50

of Figure 10 | bt aper ghegggce nuneral s have been given to simlar .
may T% be Ia%ylsng unit 100 conprises a fuel heating unit 101.

syst em conponentss. e gasi
and a fuel delivery unit. The fuel -delivery unit is a float chanber 59'.
- The fuel heatingriphtel®3 shows an arrangement similar to that of
Figure 10 and similar components have been given ' o

similar reference numbers.

The arrangement of Figure 12 differs from that of
Figure 10 in that the engine 51 is provided with a
turbocharger 90 in its main air inlet 1line; the air
supply to and delivery from the chamber 60 is
different; there is no need for separate air filter 71;
and the pump 63 is free-running (it is not controlled
by the controller 62). '

Air at higher than atmospheric pressure (when the
turbocharger 90 is operating) is bled from the main air
inlet 1line, via bleed 1line 91, from.downsti:eam of the
turbocharger 90. The bleed line 91 supplies air to the
inlet 70 of the chamber 60. This air entrains gasified
DERV diesel o0il in space 69 and is blown out through
outlet 72 and, via outlet delivery line 92, s
delivered to the main air inlet 1line upstream of the
turbocharger. The 1line 91 may have a restriction to
control the volume of air blown into the space 69.: |

This air supply arrangement avoids_ problems which
may otherwise occur if the positions of the lines 91
and 92 relative to the turbocharger were different.



conprises a heater 61',. a gas/vapour outlet pipe 102, and a main body 103
havi ng a tubul ar upper portion 104, a top end face 105, and a base region
106. The upper portion 104 has an.air inlet'70" provided with an air
filter 71' near to the top end face 105. The air inlet 70" opens
into- an annular mxing chanber 107 defined between the tubular

wall of the upper portion 104 and the /[ vapour outlet pipe. 102. The
base region 106 defines a reservoir or po 108 of., Qil having a generally

coni cal shape, Thef u@irdehpfpa yaﬁa&igé?ﬁrﬁ: 169 the L@ésﬂﬂyiﬂg hevie Iddy and

a bore adapted.to recejv er 61 a I|n The
heater 61' ext ?ﬁds ?%fb EL‘elPﬂee pg8l 03'31% Ig?T’{)ﬁ:\"%’ﬁ%vgh &T‘},gﬁ° e(!i)e aJhréI e.
A thernocoupl aci®rdamce avithprtde daspects TloE othe eunprep@lmz ebatingpen

bott om end and Isgﬁlréa\c;ae{'ﬁ%%tqilr? ad(}ggl._c}?él)@/% tﬂ%i‘ﬁﬂf@;é’f dde pool o f oil,

the inportance erence to Figure 14.
The fuel disposal line 77 has a calibrated restriction 79" .such as to

restrict the flow raif PftBdateisid aﬁéydofreﬁbhh@ngoah g fiov rweﬁetméed
This is especially useful when no nR:I 63 is f-}ZVIgﬁd and the I| L{_T kl S
ct ue?

extracted from AL 108195t ¢ hB %n B4 Fcl XIS punp
63" . Wth 11111931:@ rmgﬁp’eradcﬁmganal.-ﬁarphml b osondinl ib3e (ivmlet 78.now

shown in dotte outllne e egde previ I

descri bed. Prosthh nd“%yc Bﬁsﬁe resf{gall)q-‘c’tlon gal ?9 Ei!n @%ag O%Va o% |t to
be fitted to v@mmrwmnquﬁfmeglmﬂ apkay tsurheghagred sspgtnede flow rate
is controlled by the restriction rather than the particular punp.

"\_,- : . Figure 13 illustrates a modified gasifying
unit 100, used in a configuration similar to that of
the unit 50 of Figure 10. Similar reference numerals
have been given to similar system ‘components.

The gasifying unit 100 comprises a -fuel heating
"unit 101 and a fuel delivery unit. The fuel delivery
unit is a float chamber 59'. The fuel heating unit 101
comprises a heater 61', a _gas/vapour outlet pipe 102,
‘and a main body 103 having a tubular upper portion 104,
a top end face 105, and a base region 106. The upper
‘portion 104 has .an.air inlet 70' provided with an air
filter 71" near to the top -end face 105. The. air

~ : inlet 70' opens into an annular mixing chamber 107
defined between the tubular wall of ' the . upper
portion 104 and the gas/vapour outlet pipe 102. The

base region 106 defines a reservoir or pool. 108 -of oil
having a generally conical shape, a fuel delivery inlet
bore 109, a fuel outlet bore 110, and a bore adapted to

receive the heater 61' in a sealing manner. . The
heater 61' extends into the pool of oil from above at
an inclined angle. A thermocouple 73' is also

provided. The outlet pipe 102 has an-open bottom end .
and is spaced a distance above  the -surface of. the pool
of oil, the importance of which ‘is described . .with .



The unit 5, 50 or 100, of any of the enbodi nents shown could be provided
with, or surrounded by, insulation. Preferably the float chanber and the
inlet for oil at the venturi is not insulated in order to avoid it becomn ng
too hot. Figure 14 shows one possible production version of a vaporising
unit 120 which is simlar to. the unit 100. The figure is life-sized.
The unit 120 has a nmain body 121 ined from a block of netal
(preferably alumnium and an alum niumfloat chanber sub unit 122 attached

to the mai nefulyerddd tbtPigareWs4l50 MHed fidesdidifosdn t DEngBY N bOG. The
fl oat chamber ugLL QS? a_rl oat %?3 c?ggrolllng a Vyvalve 124 rozbggd e
the inlet P25°RiAPFALed BePLrichion V3 FYeh 138 | &0 piRA o ®&&nnect
the fl oat chiovberate tdf ofilelextmated Eirom Ihe psbawrO8schemahiatal [y in
Figures 15 égg% . Iy | 7..1 _ fro r i.d.
about 5 nmm ru %éé%' pi g]e;qgetl\%tbg\%%%{?lnj C grgfggng‘hae?\ldrqﬂzﬁ%g nggt grs 44
(i.d. aboutProviged orandw thesduaridl. ®itlo dspsektiracségde fxome e via

the metal ‘bddCid®N S £hbIEEidn f REOUENE! AVeRLcides f IatmphaRn: The -
body 121 has a _pmain bore 128 defining a reservoir 129 for a pool of

oi | 130, aRP Bding or WAERf ERiS harFanagnant 180 aptdrFiphredngore 133 °
communi cat igghtdel rE3Er (@hich thst ivwoi $hownt Ha f Hoatedhasdelinwi in an oil
e, bottom_of t.he .reservoir with the

extraction e conmunicating t 2
fuel inj ectl.b%%elﬁﬁ 13gYoc BE i deg SShoi A8 o RERMEHGS BRECTIBRA. |
filter provBmediding heal i c@lil3datedit ereatirietyonheadilbws the ‘same
add-on kit to be fitted to vehicles with different -
capacity pumps 63' since the flow rate is controlled by o/

the restriction rather than the particular pump.

The unit 5, 50 or 100, of any of the embodiments
shown could be provided with, or surrounded by,
_insulation. Preferably the float chamber and the inlet
for oil at the venturi is not insulated in order to
avoid it becoming too hot. |

'Fi.gure- 14 "shows one possible production version of
a vaporising unit 120 which 1is ~ similar to  the
unit 100. The figure is life-sized. .The unit 120 has
a main body 121 machined from a . block of metal -
(préferably aluminium) and .an aluminium float chamber
sub unit 122 attached to the main body 121 with
screws 150 via holes 149 in the main body. The float
chamber unit'has. a float 123 controlling a valve 124
provided at the inlet 125 for diesel oil.. An -inlet
‘pipe 126 is provided to connect the float chamber to
the' fuel return line 127 {shown schematically in <
.Figures'15 and 16). The return line 127 is made from '
narrow bore (i.d. about 5 mm) rubber pipe between the
injector pump and the connector 44 (i.d. about 2 mm)
(or low pressure (1.5 to 2 psi) release valve 44) via



extraction bore 132 may be connected to the line 134 upstreamof the filter
as shown in Figure 13, or at point 46 described wth reference to Figure
10. The body also defines a heater bore 138 adapted to sealingly

receive a screwin heater 139; a thernocouple bore 140 adapted to receive a =

t hernocoupl e 141 (which may be screwin); and an air inlet bore 142. An
inlet pipe 143 is fitted in the inlet bor 2 and is provided with an air
filter 144. The body 121 al so.has a shoul der' 122' .agai nst which the fl oat

chamber unit aloites.metdhi ¥ ejimuteron hes Abeghedy tandeddoat . £eBaMiey ehe

al ways in the HBEY Q:]hastxdsbons‘hi p to each other and avoi ds unwant.ed

vari ati ons bet ween successive products. O course, the direction of flow
of oil to the pool of Figure 14 could be reversed, along the lines of that

of Figure 13. A gasrhé)utg@d%?%?e ﬂggl eg)(t gagds |

in bore 131
and the top end of the bore S sea by an Olb%%%gl 6 Held dowh b?l a

screwed- on | i dTBESErvois, 12Shufar & reerht iofnh @bhck3Q47 and def migdniget aeen
the bore 128 ar@siiffsigid Sinaddrt hepatee13fp. anTheihot tigmeand wird hespi pe

i's open. The tm%gd q__f the‘aﬁl pe communi cates with the clean_ air_side of
tHe inl et ey GiN% HRsEPSEXYOIE dRtthr EhPa&il M xithee Bloat

gasified di eselchambeandurit; t ant fed Jai extpadet ioAnborel dGRr atdmmun Ledt 164! er
o et ey e, YR E ! OaotobBEVUER' Tha" Ak AEIRNGY RiSAONALS,
of the pool of ldne dB4amfuta [@iegel Tangiher dowoapreamd bfbher auacin t figel
heater 139 50 filter provided in the line 134. Alternatively the oil
\_, : extraction bore 132 may be connected to the line 134
upstream of the filter as shown in Figure 13, or at
point 46 described with reference to Figure 10. The
body also defines a heater bore.138 adapted to
sealingly receive a screw-in heater 139; a thermocouple
bore 140 adapted to receive a thermocouple 141 "('which
may -be  screw-in); and an air inlet bore 142. An inlet
pipe 143 is fitted in the inlet bore 142 and is
provided with an air filter 144. The body 121 als-o has
a shoulder 122' against which the float chamber unit
abuts. - This ensures that the body and float chamber
are always-jin the same relationshib to each other and
avoids unwanted variations between successiv_e products.

Of course, the direction of flow of oil to the
pool of Figure 14 could be reversed, alohg the lines of
. that of Figure 13. o

‘A . gas outlet ‘pipe 145 extends into the main
bore 131 and the top end of the bore 131 is sealed by
an O-ring 146 held down by a screwed-on lid 151.  An

. annular circulation -space 147 is defined between the
bore 128 and the outside of the pipe 145. The bottom
end of the pipe . is open. The top end of the pipe
communicates with the c¢lean air side of the inlet



as to avoid the need for oil to conduct heat to it. The thernocouple may be
bent down as shown in dotted lines, or the bore for it may be angl ed such
that contact is made, or the thernocoupl e and heater- could conprise _
a.single unit. The distance between the | evel of the bottom of the pipe 145

and the surface of the pool of oil 130 is shown as distance 'S'. The
di stance between the | evel of the oil qy_let 132 and the | evel of the
surface of the pool of oil 130. is~3%hown as distance 'T'. D stance

'S is aboukaR@fBMH okf the ididsl NRKdinar ged phatitiBss avmikduwrd wnd

bl i t raini h ised oil.in the ai ly to the **
ongi ne. | 9aPLELed: BaeRfln Oids 8RBl Te s OmiRe A dHMSd that the oi |

vapour boiled off is too wet and may contain very fine droplets of liquid

oil . This my | gareasgdiedd e of BheLRq 10 1dd Ut 0ne ool di a5al
droplets dissolving inofl on e cylinder "wal I's during e I nduction
stroke. W pperatipp Rivdahd heafer ' 139 gbpuresBonae tpf siignads oirawal | air

bubbl es- maytgat &hddoddupiel nil 28I Nérdud r 86t abdp OBhbha digdraidfr@nd so

may cause prgblens in the injector punp. W prefer to have the air inlet

bore 142 as®hekPet §urfdceoftothen®ordi Rfh@id P35 abut L4hifveni ent. The

inlet 142 should be spaced fromthe surface of the pool of oil by at |east

a critical distapge. ¢ bel i eve t _when | esel engine i t idle the |

openi ng and cl os&ﬁﬁ &hﬁ}l{“%o'ﬂﬁpeev%? eénatyant%é‘gée%zlesa 3% i\77(/§vess° of back'

pressure i nasheai aveigplyhei peed £fobhi eidartaagendyeati fheatk oktb iikt¢ he

space 131 t@pfe dUGRSEUP1O may be bent down as shown in dotted ‘
lines, or the bore for it may be' angled such that o
contact is made, or the thermocouple and heater could

comprise a single unit.

The distance between the level of the bottom of
. the pipe 145 and the surface of the pool of oil 130 is
shown as distance 'S’'. The distance between the level
of the o0il outlet 132 and the level of the surface of
the. pool of o0il 130. is shown as distance 'T'.
Distance 'S' is about 60 mﬁ. If it is too much larger
than this we have found problems in entraining enough
. vaporised oil in the air supply to the engine. If it
is too much less than 60 mm we have found that the oil
vapour boiled off is too wet and may contain very fine
dropleﬁs of liquid oil. This may increase the risk of
engine o0il dilution from diesel droplets dissolving in

- 0il on the cylinder walls during the induction stroke.

We prefer to have distance 'T' about 25 mm. If it
is too small air bubbles may enter the liquid oil being
extracted from fhe'pool 130 and so may cause .problems
in the injector pump. . ' : =

‘We prefer to have the air: inlet bore 142 as near
to the top of the main bore 128 as is convenient.- The



the inlet pipe 143 if the colum of air between the surface of the pool of
oil and inlet to atnosphere of the pipe 143 is too short. W believe that a
colum of air of at least 60 to 70 mm and preferably nore, should be

provi ded. If the height of the bore 142 is reduced then the |l ength of the
pi pe 143 shoul d be increased to conpensat nd maintain a | ong "colum" of
air. The unit 120 is arranged in a vehicle shown for the unit 100 in

Figure 13, the restriction 79. being a tube of about. 0.7 mmin internal
di anet-er (or |ebsletanti42 hehodhdr bl epatéd Ifeiong tdrer amgeﬁhd:@ ofii hhai poblle

temebature of dhecdhl b the §0Bo0T o Ny POOLaR! AU 1] o) BEGLET

139 boils off the I Nng conponents of comercia I €Se
(comerci al di shat hé!beal bﬁbl dnﬁgelarﬂmme absutteridle the feprning xand and

becomi ng -ent r ai desk hoﬁ' L t8NiAN LRI viall& e \Wate dﬁu’is,é f‘é%eﬁ@@ é#3walds
belng carried %ﬁ% ; ep 145 to the air |nlei t he engine. The
gasified oil i o) @§ %%%Wa @i dt obhen&ighgPhep Thé”ﬁ?aﬁn er '@b‘rﬁ)oﬁéﬁt S
of theddi ﬁsel acramwtga@igeddoml lb.ht tweeﬁpag_-eﬁqmr Giﬂilhklie:cﬂofhédpeﬁt 530,
instead they arg extracted yia et 132 _an tot ugl d.l ect ipn
line | eading t ﬁf%e éﬁ‘ eP e?ggt h]ef %§? %{H’rﬁ% ot g’rﬁu?)eﬁ"féqw dt?l

is continuall yslpamengmfhru}mgrpd?% p@oIOleMIdlnéstdm atmesphexe f p@m
heated di esel aige g £O§' L99edst RoobblodelP Wt i RAA &k Ch OBollifinS b3t oM

For the maxi numrate vapour productlon all other vari abl es_bel ng

constant) ther®lr of at least 60 to mm, and preferably more,
should be provided. If the height of the bore 142 is
\ - reduced then the length of the pipe 143 should_ be

increased to compensate and maintain a long "column" of
air. '

The unit 120 is arranged in a vehicle ‘as shown for
~the unit 100 in Figure 13, the restriction 79’ being a
‘tube of about 0.7 mm in internal diameter (or less) and
the controller 148 being arranged to maintain. the
temperature of the o0il in the top of the pool at about

- 240°C.

The heater 139 boils off the lighter boiling

_ . components of commercial diesel (commercial diesel has
N~ a-boiling range of about 160°C to 400°C), the fumes
mixing and becoming entrained with air entering the

device via inlet pipe 143 and being carried off up the

pipe.145 to the air inlet of the engine. The gasified

oil improves the operation of the engine. |

The heavier components of the diesel are not
boiled off, but they do not remain in the pool 130,
instead they are extracted via outlet 132 and fed to
the fuel injection line leading to the engine, where
they are. burned. Thus - liquid- oil is continually
passing through- the pool 130 and residues "derived from



will be a particular rate of flow of diesel through the system In. secret
trials we have found that when the systemof Figures 13 or 14 was
fitted to vehicles with a diesel engine and the system operated as

descri bed, there was an inprovenent-in fuel econony. (or |ooked at another
way increases in power), a reducti in particulate emssions in the
exhaust gases, and a snoother running e ﬁg}n and the vehicles were thought
by their.drivers to drive nore |ike petrol- engined vehi cl es than

di esel - engihedteQMdﬂeaﬂl\Mmm no& alllag@ed tol ksdddemp. iReghst @aall Trade

Varl) 1600 ghadiansy enal st ! |t bRt A hRSsGGH SEadd b3S tha?

good results were tal ne n about 63 gg;ts 0 bur ned
in the. engi RECHBFtdQRr y(akl pathes vaxiablesdbedng comptant) ovth%it‘% of

liquid oilwiolt beofa gditidiidr 1%ce V8E £P6RT BEARIIKsRINOWN HCehe - 1;
about 70 cc hr-1 of the oil entering the pool being gasified. Thus we onIy

vapori se a ¥aFpm part of the oil entering the pool and di spose of the rest.
Figures 17 and 18 show a nodi fication in the position of the outlet

132 which may redyce i r.Qu b pr t h I
passi ng through fhe SEF? E?L&?guvgsbp§gé f%&gi J§§ ‘hpdgfﬁg%%nt air
fl ow arr ang8yghen qﬁNqunr@%vl%eor 1¥herag fRited ta|WBh@wL§ﬂ%ﬂxﬁMEnts

tend to dgl 'd&%”seﬂ'éﬁ&iﬁ@t arfiTOLRE S sy it id ek S a8l ddbdbhedgine.
The anmount of gasified di esel Incireases - I1n. the sequence - Figure
19b, there was an improvement in fuel economy {(or looked at
another way increases in power), - a reduction in
particulate emissions in the exhaust gases, and a o/
smoother running engine, and the vehicles were thought
by their drivers to drive more like petrol-engined

vehicles than diesel-engined vehicles.

When -a 1982' Volkswagen . (Reglstered . Trade
Mark) 1600 cc diesel engine was fltted with the device
it was found that good results were obtained when about
63 parts of liquid diesel was burned in the engine for
every 1 part of gasified diesel. The flow rate of
liquid o0il out of the pool 130 - was preferably
about 700 cc hr-1; about 70 cc hr-1 of the oil entering
the pool being gasified. Thus we only vaporise a small _
part of the oil entering the pool and dispose of the ~
rest.

Figures 17 and 18 show a modification in the
pdsitibn of the outlet 132 which may reduce the risk of
air bubbles being present in the o0il passing through
the outlet 132.

Figures ' 19a to 19d show different  air £flow .
arrangemehts for the device. The different airflow
arrangements tend to deliver different amounts of
gasified diesel to the engine. The amount of gasified



Figure 19a, Figure 19c and Figure 19d. It is ihportant to ensure that
no excessive condensation of vapour occurs in the vapour outlet pipe
| eading to the inlet manifold. Figure 20 shows an arrangenent of several

devi ces arranged in parallel. This will give nore gasified diesel than i f
just one device were used. W envisage supplying the invention both fitted
to new vehicles and as an add-on kit for exd@ting engines. The kit may

conprise the volatising chah@gg and heater,”and the_electronic controller.
It may al so congtieselan oihcfdppbks devirce, theh aseédgiiammge or FPigunei 19b,and

preferably al sgj {5 pigurd! PeL Sﬁggﬁ?%‘éhiéh'.oatxé@bf&%a?g?}lﬁ

rigidly connected to the volatising cha . r exanple in a si
manner to that HOweAshys gkhats neo gxcespiveneconfgasatipanbef ¥apBPHUr be

connected. to td-uaPOUAi Thad I outlLatSRAGR Slédd Dhgelkol & Oifllet
overheating of _the f|oat chanber. This could be achieved I n

ot her ways, 5L &S le by wusing insulation, but spacers are
preferred. Instead of taking oil fromthe fuel return spill rail we could

take 1t from SontgQLIGL of! 3RBus 'dH SEAURLERLHE biClsdWul PVLLL 8K

The main point is that r enove Ol ormal" Tuel” System and
deliver it to trnangsd sing panabbel. Chis |will give Cmares gasified

combi nation, amyidd¥Pltidn LOMUSE iSe &5 &8 Wewvd Ngsédq devi ce  connect ed
to the air supply of an _

We envisage supplying the invention both fitted to

(L new vehicles and as an add-on kit for existing
engines. The kit may comprise the volatising chamber

and heater, and the electronic controller. It may also

comprise an o0il supply device, such as a pump or

venturi, and preferably also comprises a float

chamber. The float chamber may be rigidly connected to

the volatising chambér (for example in a similar manner

to that shown in Figure 8, 10 or 14). ' .

The float chamber could be connected to the
vapourising chamber B via spacers in order to avoid
overheating of, the float chamber. This could. be
achieved '.in other - ways, for example by using

— insulation, but spacers ére preférred. |

Instead of taking oil from the fuel return spill
rai; we could take it from some other place, " for
example the fuel pump overflow. The main point is that
we remove oil from the normal fuel system and deliver

- it to the wvaporising chamber.



I nternal conbustion engine, the device conprising chanber neans
defining a vol atising chanber, an energy source provided in the chanber

fluid inlet means to the chanber, and a gas/ vapotur—outtet—fromthe chanber,

the fluid inlet means conprising air inlet nea I bt ir to the
chanber and deljvery neans for delivering hydrgm @(m’E myﬂiﬂﬂl&ier
referred to as oil, to the chanber, thgﬁgrrang hat oi

entering the chanber is heated by the rgy source and sonme of-the oil is
gasified in the chanber whilst somecghrmdie oil is not, the air/gasified: oi
m xture | eaving the chanber via the gas/vapour outlet which is connect ¥ to
the air supply of the internal conbustion engine, and in which the device

hﬁs oi: exﬂnacﬂﬁfnéFﬁmﬁiﬁaﬂyéﬁﬁd-hﬁdeXMMﬁ?ndHcn&dﬁrugﬁﬁﬁmfiédgigb} fronL
- the vol ati gj_ng chanber aracteris in_that. liqud al xtragte romthe
device is i\&v%]neq cyel 88v‘ti8ebec?89ﬁ8§f’gd FR ¢ ed%ﬁ’ée,sqp(?ﬁ‘yat °&ea§f‘ nost of
that oil iéntﬂrn&icycbmhusbibhe(hpgine,buthESidgnkmm f edmpoisliegengi ne
S0 as to di f”mégﬁ?eé%géﬁwﬂ§‘H'vofatisfﬂ eE%d%%é?%“Hﬁ'@ﬂeEgpc'a'”‘L
characterirsed 1n that. the delivery means supplies oil" to a po or :
reservoir &ousiqe | RreNéded| ain sithe coameer, wifildHdodnlet ®means bedily
heated. 3. théA'ch&MELAS aRACH dhdd/vafour duBlét FHron HdN EnamParacteri sed
in that th delkxgn neans: conpri ses a float chanber thch %gﬂglles oil to.
the Tl uid %t SABafs inley meaRs COmREISIRG, Aty LBIeFaMARIE for
char act er i ssthitt irmt atire £boathe halamberonandl déhivelept meains oal of

delivering hydrocarbons, hereinafter referred to as o

oil, to the chamber, the arrangement'being such that N

0il entering the chamber is heated by the energy source

and some of the oil is gasified in the chamber whilst

some of the oil is not, the air/gasified o0il mixture

leaving the chamber via the gas/vapour outlet which is

_ connected to the air supply of the internal combustion

‘engine, and in which the device has oil extraction

means provided to extract liquid, ungasified, oil from

the volatising _chamber, characterised in that 1liquid

0il extracted from the device is not re-cycled to be

re-heated in the device, or at least most of that oil

is not re-cycled to the device, but is instead fed to

the engine, so .as to dispose of the extracted oil. : .

2. An engine according to Claim 1, characterised ‘in
that the delivery means supplies oil to a pool or
reservoir of-oil in the volatising chamber, which pool
of oil is bodily heated. | S

3. An engine according to Claiml or Claim 2, -
characterised in that the delivery méans comprises a

float chamber which supplies oil to the fluid inlet g
means.



oil in the c.hanber 5. An engine according to any preceding claim
characterised in that the vol atising chanber has a—m—x—r—nt;rremWM| ch

gasified oil mxes with or is entrained by air ent via the
air inlet neans. 6. An engine according to ﬂl im\ n m‘a
characterised in that it has a pool of oil and a h L ghows pl*ug

extends in the pool at an angle to the surfjace of the pool . engi ne
according to any preceding claim char&acCterised in that the ratlo of

oi | leaving the devinge ¥hgih8€ fHIRBNPNLBETI @S 3 ) thartaetbQ%eheayﬁng
t he device as %5|f| d"cOI
d

IS | erane to 11 Aneln :
according to- h& %%FeFP‘?E‘gan °§'spdiﬂe eBH‘ P§ d°€/m ch
has a vol une ofllbem/\ﬂﬂre Thambedh cubic centinetres. 9. An engl ne
according to any preceding claim characterised in that the device has
an outl et which conprises a tube extending into the chanber so as to define
a surroundi ng Space Aset verginge agcordingwalto ofantie EreAssinghd ¢haim,

external wall- @hailietddfiGed 01/ " tHAY nﬁhécCGBﬂhEQsEH?anééhQi’nﬁéEdi hescl & m
characterised in that the delivery nmeans is rom a it return

line | eading fMd%iN%k ERgipr. in whichcgasified \pil gixes. y RY +fgine
according to eht¥aifeRr W Mir CéRtETifGathet ehambari Kilahathd heit etpbeat ure

of oil in a pooI of oi | defl ned in the volatising chanber is at
6. An engine according to any preceding claim,
N characterised in that it has a pool of oil and a heater

or glow plug extends in the pool at an angle to the
surface of the pool. '

7. An engine according to any preceding claim,
characterised in that the ratio of o0il leaving the
device via the extraction means as liquid to that _
leaving the device as gasified oil is in the range 50:1
to 10:1.

8. An engine according to Claim 2, characterised in
that a pool of o0il is provided which has a volume .of
between 5 and 25 cubic centimetres.

9.. An  engine according to any preceding claim,
characterised in that the device has an outlet which
comprises a tube extending into the chamber so as to
define a surrounding space between the internal wall of
the chamber and the external wall of the tube.

10. An engine according to any preceding claim,
characterised in that the delivery means . is fed oil
from a fuel return line leading from the engine.



[err]. 12.

path for |

engine according to one of Cains
devi ce i ncdudesam hea lﬁéaC%dd'erliW@j crtcgasaﬁyedp@elceidar@v

space bei

An engi ne according to Ckaim 2, characterised in that the flow
iquid oil leaving the pool incéludes a restrictor which regul ates
‘the flow rate of oil |eaving the pool. 13. An eumummmlmnﬁmo any

preceding claim characterised in that the rati froma
conventional fuel tank burned in the engine to vapour 'geflerdtetl by the
device that is burned in the englnelékgh the range 350:1 to 30: 1.

characterised in that t

i f.ied.oil the

t d f
air int ake‘gb? O%]%%n’g ?‘%e gﬁaﬂn%&ﬁgﬁzéﬂ a&%fﬂ:ﬁ% ?001},‘1 éi%rvw\gag 3";[
charact eric®d ohlt hdeftinedf | dm ofther veleausgﬂgbyctlla@b&ntr ii¥ etabf the

devi ce beipgycopgpeted to atnosphere and the outlet connected to the

engine's suction. 16. An ‘engine according to any preceding c

char act eri

sed in that the energy source is an electric heater. 17.

14. An
he

olyrdlim} he head

tot'rfé

| ai m
An

engi ne aCPerdlnﬂ el m@ aae&&ﬁdm@r todlylathag m é&a&ad:etretrlsefa regtly  or

indirectly

S

heat ed

d h |
to a terrp’%'?%?urté‘eof é?U [B‘ﬂ:lj‘ rac;galu*slg 11{2 ];ﬂaatmgs g‘h o n engine

accordi ng imclhdésn a7 rextariatioar ivdeibh nrégatatées bhblﬁidﬂ%manbtofa

tenperaturglfflgggyﬂg[gﬂé]pogg A vehi cl e having an |nternal conbustlon

engi ne

13. An engine according to any preceding claim,

characterised in that the ratio by weight of fuel from -

a conventional fuel tank burned in the engine to vapour
generated by the device that is burned in the engine is
in the range 350:1 to 30:1.

14. An engine according to one of Claims 1-4,
characterised in that the device includes a head space

-into which gasified o0il  is evolved, the head space

being continually purged of ga51f1ed oil by the flow of
air to the air 1ntake of the engine. '

15. An-engine according to_Claim 14, characterised in
that the flow of air is caused by the air inlet of the
device being connected to atmosphere and the outlet
connected to the engine's suction.

16. An engine according to any preceding claim,

' characterised in that the energy source is an electric

heater.

17. An engine :according to Claim 11, or any claim
dependent directly or indirectly from Claim 11,
characterised in that the o0il is - heated to a
temperature of 230-260°C.



according to any one of Clains 1 to 18. 20. A vehicle engine

accordi ng to Claim 19, characterised in that the-delivery—wreans—is fed
oil froma separate reservoir of oil which is not the vehj fue
tank. 21. A device for converting an internal conbiﬂm! ﬁ &Hhﬁ ﬁﬁ :
engine in accordance with cllaim 1, the device bein nectlon
to the air supply of an internal conbusti ?gngine t he device conpr|5|ng

chanber neans defining a vol atising chanber, an energy source provided in
t he charrber f 18 d IATl eéngknas alceodd nghatdeclaamd1d, gahataidr idd einf rom

I e LIl

hereinafter referred to as oil, to the chanber, the arrangenent being such

that oil -enteriygg the cRaikal i %ak}%bedahy iheeEHsigycéﬂyﬁgelaﬂd éﬂgfngf

the oil is ga5|f|e%ér1the chanber | st some o 'S not
air/gasified o e q%anm&%&%r%&m v} &£ hJesgas/ vapour outl et t he
gas/ vapour outl et being adapted for connection to the air supply of an

i nt ernal conmbust, on ,engi ne e device having oil .extraction ns agdapt ed
to”extract |Iq?ld 5hgasY?P§ﬁT 0|IqQQﬁﬂ%rma%5 %f?g g ch&mber g g@,
di spose of thehapaoteatiskdi inbythdtedieg deliveryhemeams nds 2Zed loilkvi ce

according to e 24 £8BAGLE" | FEfekDol Palof NGATCLA APUIES At Mtne

el ectrical heater or gI
vehicle's maln fuel tank.

1 21. A device for coﬁverting an internal combustion
engine into an engihe in accordance with claim 1, the
device beiﬁg adapted for connection to the air supply
of an 1nternal combustion engine, the device comprising
chamber means defining a volatising chamber, an energy

. source provided in the chamber, fluid inlet means to
the chamber, and a gas/vapour outlet from the chamber,
the fluid inlet means comprising air inlet means for
admitting alr to the chamber and delivery means for
delivering hydrocarbons, hereinafter referred to <as
oil, to the chamber, the arrangement being such that
oil enteriﬁg rhe chamber is heatedrby the - enerqgy source
and some of the oil is gasified in the chamber whilst
some of the oil is not, the air/gasified oil mixture
‘leaving the chamber via the gas/vapour outlet, the
gas/vapour outlet being adapted for connection to the
air supply.pf an.internal_combustion engine, the device
having o0il extraction means adapted to extract liquid,
ungasified, oil from the .volatising chamber and to

v : dispose of the extracted oil by feedlng it to the
' engine.

22. A device according to Claim 21, characterised in
that the energy source is an electrical heater or glow
plug. ' '



23. A device accordi ng to any one of Claim?2l or Caim22,

characterised in that the delivery nmeans sup13+—i—es—e+—l_1_o_a__pg_o_ or
reservoir of oil in the volatising chanber, which mm ﬁml i S heat ed.

24. A device according to any one of -Clains 21 to i n that

it has a pool of oil and a heater or glow plug ext at an
angle to the surface of the pool. 25. AKit conprising a deV|ce in
accordance with any one of Clains 21 t and instructions to fit it. 26.

A et hod of _gupplLyi asified oil to an internal conbustlon eng| ne in
addi ti on 3 éonagﬁgf’ﬁna??§°€g?'ﬁﬁr etPed®Br 084 &k eF144HL121  Onpri sing
heati ng hydcaeimbaas (bhaeana'ér&seﬁef Qnr edhae athel | Heahv%rﬁreahie%sdeVi ce

so as to dr gSOgEy ofe g hg 0 behi nd I|qU|d
form feed%ﬁspigk gg:llfleéd %Ibk)o t h® alrressﬁ:é'pq 81Eng‘r’he ?"Sn
charact eri s¥alp hlshag ghgmberi, cwhich pQOéxpﬁaouédlsrhaatbd heating device

and is disposed of by feeding it directly to the engine for burning. 27. A

met hod of i nprovi n%the burni ng_ of diesel oil injected into a diesel
engi ne, or éf - peftr RRRVAInG ota paYr (ﬂnﬁarfgfnglaémﬁpzilslt@g%,

i ntroduci ngchatactbeleaal if &had dlt MRl £'Bodl aayuanoanaaal hie@ted esel
oi | by heatlng to,dri,ve f son&(ﬁ the ail .into a header
f

f | f
space above Fhega]ﬁ%gl Pg{ﬁg Felégifé‘%nén ci?‘? q8P8 an aRgiehgtehdheeader

space with sukfeweobfathewpbolk.entrains the gasified oil and takes it to
the air intake of the engine; feeding liquid oil to the pool; and '
“extracting unvapori sed liquid oil fromthe pool, characteri sed I n that
liquid oi I 8Reradt &t repmPrisHng| a sdevice cioy clagbndanse reftht adyin t he

pool . one of Claims 21 to 24 and instructions to fit it. e

26. A method of supplying gasified oil to an internal
combustion engine in  addition to conventionally
carburetted or injected fuel, comprising heating
hYdrocafbons (hereinafter referred to as oil) at a
'heat:l.ng device so as to drive off some of the oil and
to leave some behind in liquid form; feeding the
gasified oil to the air supply of the engine, and
characterised in that ungasified oil is extracted from
the heating dev:.ce and is dlsposed of by feeding it
directly to the engine for burning. '

27. A method of improving the burning of diesel oil
injé_'cted into a diesel engine, or of petrol introduced
into a peti‘bl_ engine, ' comprising introducing into .the
engine a relatively small amount of gasified diesel oil
by heating a pool of oil to drive off some of the oil
into a header space above the pool "and leave some in
liquid form; purging the header space with a flow of .- .
air which entrains the gasified oil and takes it to the

air intake of the engine; feeding liquid oil to the "“
pbol; and .extracting unvaporised liquid oil from the

pool, characterised in that ligquid oil extracted from

the pool is not re-cycled to be reheated in the pool.



* C L M S * 28.. A nethod accordlng to Claim26 or daim 27,

in which the oil is heated.to a tenperature o 0 gasify its

| i ghter conmponents. 29. A nethod according to whi ch the

rate of flow of qil through :the device is cont fbl‘!“&i‘ﬂﬂb‘!ﬁ“ﬂ% lmlct or

provided in the flowpath of oil to or fromthe deviee

according to any one of Clains 26 to 29,i1§hwnch liquid oil to be heat ed
uel

to produce gasified oil is taken fromthe return line of the engine.
31. A.nethod ofzg edygi '?&tfiﬁid i SEEBS:&iﬁ&‘ SééorﬁJ nfrﬂsa Qreséiaflﬂgi’?e in
conprﬁ§|ng intr du0|ng I ntq engine’a relativ anount

gasified oil pr B$ é’j&e\ﬁ%ehﬁﬁtﬁ‘adtﬂ éh F%‘“P%a’éﬁlé%epff #et0-280°C

conventional |y tmtqmmchtgmfﬂemrm@dne&ﬁm | leaving the device is
substantially not recycled to t device and is fed to the engine. 32. A

met hod of reducing particulate em ssions froma diesel engine according to
Claim31l, in widh thenethedi aetordimg| tantlatim 263%xroR7,edn w8€ich At hod -

of o educi ng. parddiadl s or gy 55183 | £REbAGH! €8Sl act1eeNs UMM iy

d aim 32, the relative bet we
34." A net hod i ?%%I'El’é-?%’@%h@r‘bﬁi@?@uiat Ehérrif%gWEﬁ?}honaﬁié-xﬂé’t 9%y £¥R%r nal
conbustion engitre Cdepid¢s) Ng fitting to the engine a device in accordance
'wi t.h any one of Clainms 21-24. 35. A nethod of converting a vehicle's englne
from operating on | eaded petrol to unleaded petr ol

30. A method according to any one of Claims 26 to 29,

in which 1liquid o0il to be heated to produce gasified
— oil is taken from the fuel return line of the engine.

31. A method of reducing particulate emissions from a
diesel engine comprising introducing into the engine a
relatively small amount of gasified oil produced by a
device in addition to the diesel fuel conventionally
introduced, wherein ungasified oil leaving the device
is. substantially not recycled to the device and is fed
to the engine.

32. A method of reducing particulate emissions from a
diesel ' engine according to “Claim 31, in which the
‘relatively small amount is 3% or less.

33. A method of reducing particulate emissions from a
diesel engine according to Claim 32, in. which the
relatively small amount is between 0.3% and 3%.

34. A method of reducing the particulate emissions of

g ) an existing internal combustion engine comprising
fitting to the engine a device in accordance with any
one of Claims 21 24.

35. A method of cohverting a vehicle's engine from
operating . on leaded petrol to. unleaded petrol



<
C L M S * conprising fitting to,the engine a device in accorgance
with any one of dainms 21-24. 36. A nethod of fitting the device of Claim:
.21 to a vehicle's engine conprising connecting e air intake
line or manifold of the engine, connecting thel“““lmmmmm"o t he fuel
return line fromthe engine, and connecting the*extracti®onsnedns to the
fuel delivery line to the -engine. 37. I nternal conbustion engi ne havi ng
an air inlet, heating nmeans for gasifyi*ng hydrocarbons, gas delivery neans
for deli vewmghgﬁﬁ'ﬁf redthngr ecanpenerqion tdhaidieRid Non "88B86réenad air -
streamleadipg to the air inlet oélags engi ne, entraining air supply nmeehs
suppl yi ng 4+F tB"Yh@"ﬁeSFiﬁsaﬁﬁﬁh WATth air entrains gasified hydrocarbons
and | eaves the heating neans via the gas delivery neans, and pressure
generat i ngsgeang Gl genepa!ifde Nhthe hRdRcedldPophginCaIPEpsYre,  the
entrai ning” "air suppl'y neans collecting air at higher than —atnospheric
pressure fvehigledsurenginer fompyisdngs aaanerbingg the | oudlEete Keating .
means and pher eigl Ungasi i€ 19hé . ofX! aGlEd1lr OB herklevi eagifhehot
recycled to be reheated in _the device, or at |east nq;t of tha§,0|l I s not
recycl ed t 6OPRECHEPHCENUtIPLIYREY cBG2PEd D R RGN L4M8i spose of-
the extrackedmoithe Ihgidve, rdret rednmerhiis] | the et recthon améans gasi fyi ng
devi ce subgtanti all s.descri.bed, w r cence to Figure 10; or Figure 11
(as nndifigbei%“§écé?géxsgy 'fﬁgpgﬁgéggpgkgiggﬁ page 28 of the !
description); or Figure 12; or Figure 13; or Figure 14; or Figure 15; or

"37. An internal combustion engine having an air inlet,

heating means for gasifying hydrocarbons, gas delivery "
means for delivery of gasified hydrocarbons from the
heating means to an air stream leading to the air inlet
of the engine, entraining air supply means supplying
air to the heating means which air entrains gasified
hydrocarbons and leaves the heating means via the gas
delivery means, and pressufe generating means for
generating higher than atmospheric pressure, the
entraining, air supply' means collecting air at higher
than'.atmosbheric pressure from pressure generating
means and blowing it into the heating means and wherein
ungasified ‘0il. extracted from the device |is nof'
recycled to be reheated in the device, or at least most
of that o0il is not recycled to the device but is
instead fed to the engine so as to dispose of the
extracted oil.

38. An internal combustion engine and a fuel gasifying
device substantially as described with reference to
Figure 10; or Figure 11 (as modified in accordance with
paragraph 3 on page 28 of the description); or
Figure 12; or Figure 13; or Figure 14; or Figuré 15; or

5

Figure 16 of the accompanying drawings.



Figure 16 of the accompanying draw ngs. ¢ 39. éniiithig;inggﬂggyice
substantially as described and illustrated herei erence to Figure
10; or Figure 11 (as nodified in accordance mnth ge 28 of
t he description); or Figure 12; or Figure 13 F\‘aﬁﬁ{m \MH ure 15;
or Figure 16 of t.he acconpanying draw ng congri Si ng a
fuel gasi fying devi ce substantially a escrlbed and illustrated herein

with reference to Figure 10; or Figure 11 (as nodified in accordance wth
paragraph 3 o0B9. pagéugd gasfifyihgedésdcel Eubstentdalliyguse déscoibdd gure

13; of Figure aftd Qﬁlugltg'ﬁ'i:‘éd]'?(ereig{ W ﬂl'gufgféﬁengé I‘)h%‘ %C‘?L'U’a“& ng

drawi ngs; and Instructions evi ce to an T nternals conbust i
engi ne in whi chighwgastli d@soi podifigdr déx caceoxRdancR Washi rRpxREYarh a31d at

_Ibeast some of éh i pagespesedsof the f R@IAptiod);ecidy i ddiR engi nef or
urning. Figure 13; or Figure 14; or Figure 15; or Figure 16 of
the accompanying drawings.

40. A kit compfising a fuel gasifying device
substantially as described and illustrated herein with
reference to Figure 10; or Figure 11 (as modified in
accordance with paragraph 3 on page 28 of the
\/ description); or Figure 12; or Figure 13; or Figure 14;
' or Figure 15; or Figure 16 of the accompanying
drawings; and instructions to fit the device to an
~internal combustion engine in which ungasified oil is
extracted from the heating device and at least some of
it is disposed of by feeding it directly to the engine

for burning. -



