1 Evaporation Apparatus For Solvent Fuel FIELD OF THE | NVENTI ON The present
invention relates to an evaporation apparatus for solvent fuel, and nore
particularly, to an evaporation apparatus having a fuel container in which
the fuel being maintained at a predeterined height so as to keep the fuel
density at a consant val ue thereby reducing the heat |o0ss and supplying the
fuel rapidly for conmbustion. DESCRIPTION OF THE PRIOR ART It is a conmon
practice and one of the nost efficient heating manners to evaporate the
liquidal fuel in a fuel tan@PPIRIBN GREABHS Fﬂ%@hfeﬁ*eﬁteﬂ'e bei ng supplied to
the burner. As shown in Fig. 1, an ordinary fuel tank 1 in which storing a
solvent fuel 11 is provided with a heating plate at the bottom of the tank

1 thereof for heating the solv 11. The tenperature in the tank | is
control led at a constant vaIue%a%¥ékﬁJTﬂ%lmgﬁﬂgK3Y evaporati on tenperature
of the solvent fuel 11. The air is conducted into the tank 1 fromits top
end by neans of a blower 12 so as to evaporate the solvent fuel 11. The
gaseous %Eel i s conducted into a ﬁas burner or a boiler via an output pipe
for conbhf PEFFENGIPVETLIoR SRIAtES 42N eRaRorAAR apPgratesaion seivertdvali @vhmoikaRariularly,
transf?rnin the liquidal fuel into gaseous fuel for conbustion has
fol | ow ?16”3%&"9&’*’6% arafus FEuing /s (fug! sntaings dnj whiethdhe fiea!l el maintpingd at a
density of the fuel in the tank

reduced fromti tg . tine causin }h )
Unst abPEAFRTRIGIIO s Orkegp di el dRASY ot Sccomearinvabie Wbpreby sedlsing herhoahe

loss and supplying the fuel rapidly for combustion.

DESCRIPTION OF THE PRIOR ART

It is a common practice and one of the most efficient heating manners to evaporate the liquidaf

fuel in a fuel tank into gaseous state before being supplied to the burner.

As shown in Fig. 1, an ordinary fuel tank 1 in which storing a solvent fuel 11 is provided with a
heating plate at the bottom of the tank 1 thereof for heating the solvent fuel 11. The temperature in
the tank 1 is controlled at a constant value within the range of evaporation temperature of the
solvent fuel 11. The air is conducted into the tank 1 from its top end by means of a blower 12 so as
to evaporate the solvent fuel 11. The gaseous fuel is conducted into a gas burner or a boiler via an
output pipe for combustion. It is found out that the aforesaid conventional way of transforming the

liquidal fuel into gaseous fuel for combustion has following shortcomings:

1. The fuel contained in the fuel tank will be reduced from time to time causing the density of the
fuel in the tank unstable that might affect the efficiency of combustion or even shorten the

lifetime of the heating device.



lifetime of the heating device. 1 2 As the bottom portion of the solvent is
bubbl ed by agitation of air supplied by the blow pipe, and the gaseous fuel
is therefore brought up to the surface of the liquidal fuel, if the anount
of fuel contained in the tank gradual | ypdecreases after a long tine
conbustion, the gaseous fuel carried away by the bubbles al so decreases. As
a result, the concentration of the gaseous fuel in the tank becones snaller
and smal |l er to cause an unstable conbustion. 2. The whole fuel in the tank
nust be RAedheBotem partios e the sabvesy isrhpbbleddydfgitatiorbolsiii suppied by thecblowe pieoaat e
the fuel. By doing so, the heat loss is increased and the concentration of

t he gadk®gasequsdieldarnerefope brayght up dbithe byrfaceasfdhe tieitialf foe, lifethe iangpunb et Wed! e
amount of fuel contained in a single tank to the evaporation tenperature
usual | FoREE®wd ia the kapkiaradually secieasergitert 2 lohg dimengpmibistior,sthe lyaseausciast cartibdn
of the gaseous fuel in the tank being unable to reach the standard state
resul t iangyiby the bubkiesdlise deoiepess. iAsra relstilt,ithe whiatentratior efabe gasdoasifual énthertahias
endeavored for years trying to find out the way to i nprove the shortcom ngs
of t he bgperves amplar@ndsmaliedo cavehan gosisble znthbastidnast has succeeded in
realizing the present invention. 2 3

2. The whole fuel in the tank must be heated for a long time every time of combustion so as to
evaporate the fuel. B_y doing so, the heat loss is increased and the concentration of the gaseous
fuel cannot be kept stable by reason that for heating the whole amount of fuel contained in a
single tank to the evaporation temperature usually needs a long time. The inadequate heating

causes the concentration of the gaseous fuel in the tank being unable to reach the standard

state resuiting in an unstable combustion.

Itis what the reason the inventor has endeavored for years trying to find out the way to improve
the shoricomings of the above mentioned prior techniques, and at last has succeeded in realizing

the present invention.



SUMMARY COF THE | NVENTI ON Accordi ngly, the object of the present invention is
to provide an evaporation apparatus for solvent fuel with an extra fuel
reservoir installed outside of the evaporation tank, and a fuel |evel
controller for controlling the anount ofgfuel in the evaporation tank is
equi pped therein so as to mnmamintain the concentration of gaseous fuel in the
evaporation tank in a preferable state for stable conbustion. To achi eve
this object, the fuel level controller of the evaporation apparatus for
solvent fuel is conposed of WMMARY OEWHRIYVENTGE®MN switch, the on/off of
the latter is controlled by the position of the fornmer which in turn
controls the anount of fuel contained in the evaporation tank. In the
present invention, a heating strip is installed outside of the | ower end of
t he evapBFeariipaly. therbiethef Feapiasgnisinvepionsiscionpreride dcamievapaiaticmppparaius efor
control ler having an inner rod shaped tenperature gage to control the inner
t enper &PWERE Tyel Witk aB\expa MRl ireserveiniostalles pytsigie of the syaparationtahlyeand a fudhdevel
present invention, it has only to heat a small amount of fuel in a short
heat i nGoRroer &5 cankiglling e amgpel oft ilupkinclan ayap@ation {ankdatequipped thardintsveas to
quality of the fuel is upgraded by nmaintaining the concentration of gaseous
fuel sgitgin e songrsvatiohpadseans Tust etheryaperatior tankfin ehueferalse statd fov etebleon
wi || becone nore apparent by describing in detail the preferred enbodi nent
of theCPMBYEIRN- i nvention with reference to the attached drawi ngs. 3

To achieve this object, the fuel level controller of the evaporation apparatus for solvent fuel is
composed of a float bowl and a gate switch, the on/off of the latter is controlled by the position of
the former which in turn controls the amount of fuel contained in the evaporation tank.

In the present invention, a heating strip is installed outside of the lower end of the evaporation
tank, the heating strip is connected with a temperature controller having an inner rod shaped
temperature gage to control the inner temperature of the evaporation tank stably at a constant
value. [n the present invention, it has only to heat a small amount of fuel in a short heating time so
that the temperature can be easily controlled and the quality of the fuel is upgraded by maintaining

the concentration of gaseous fuel stably.

The above object and other advantages of the present invention will become more apparent by
describing in detail the preferred embodiment of the present invention with reference to the

attached drawings.



4 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a cross-sectional view of a
conventional evaporation tank. Fig. 2 is the three-dinensional view of the
present invention. Fig. 3 is an illustrative view showi ng how to operate the
evaporation apparatus of the present inyention. Fig. 4 is the

t hr ee-di nensi onal view in another enbodi nent of the present invention. 4 5
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI EMNTS Referring to the Fig. 2,

t he evaporation apparatus of the 8r esent invention conprises an evaporation
tank 2, a fuel reservoir BRIEMBEGCRIRUON @EJIHE BRAWINGS rol | er 4. A bl ower
notor 21, a pressure switch 22, and a gaseous fuel exit 23 are installed on
the top surface of the evaporation tank 2. One end of the blower notor 21
is connected to an air inlet pipe 24 to introduce the air into the

appar affis 14 @ ToRs-3p8ERNa! View Qffa conuentionakewgpotadonytankous fuel is prevented by
a check valve 25. The air inlet pipe 24 introduces the air into the

evapor &ig- @rs therikree-dimensipea viswe efdhe presast ineenivonot e evaporation of the
fuel . The pressure switch 22 is for detecting pressure in the tank 2 and

j oi nt eia.- & ix AR ilbistaive Wewoshoxving bew dompemte ithe) evigoraliner appavatusfoftthe prexcnt
21. The gaseous fuel in the tank 2 is conducted out of the tank 2 via the
fuel eXenbg.

Fig. 4 is the three-dimensional view in another embodiment of the present invention.



A rod shaped tenperature gage 26 provided at the bottom of the evaporation
tank 2 is connected to a tenperature controller 27. The tenperature
controller 27 is further connected to a heating strip 28 provided al ong
outer edge of the bottomportion of the gank 2. Wen the tenperature
controller 27 has _detected that the inner tenperature of the tank 2 neasured
by the tenperatuPETHRES DESCRIFYRS: OF A&l PREFPRBES FYRDMEMMNASUe, it
i ndicates the heating strip 28 to begin action until the fuel tenperature
i's higher than the predeterm ned value. A graduation 29 is provided on part
of the outer surface of the tank 2 for indicating the variation about
anount ofRefeidng indheidig.hd thenkrvaposgioasaprarptydgel the prieeenti iguémimin Eorepridesvan
controller 4 operates normally. A fuel relief port 291 is provided at the
bot t omPYRPQArARON ERK 22 & tiet easengy 3 randf adinuidifeel level contioller 24. iA bloweb enatbre2n el .
An air conducti.n%?pi pe 31 is interconnected between the upper portion of the
evapor 8f9ssHre eien£2, and argasepurefuel ey aieringtalied e theotopesiurface of thie evgperatien r
pressure for the two containers 2 and 3. A graduation 32 is al so provided
on par tank2.{ne engt efrthe blowge motsr A1He conrectaddto@nvai inleB piper24i taditocmlucadhe airpemt
of fuel remaining in the reservoir 3 for replenishing the solvent fuel from
a fuel thauppnayatys and thesbackFlawholdhe aireindriee daseuk ded! is pleverdtep byta Gveck salve 25.
provi ded at the bottomof the reservoir 3 to release the fuel when the
r eser vohe aif inlt pipe B4 injrogapeaithe Rirdnigdle evaporatioguania? friboeits hattoel scanta mbhete 4
equi pped in the evaporation tank 2 consists of a float

evaporation of the fuel. The pressure switch 22 is for detecting pressure in the tank 2 and jointed to

the blower motor 21 for controlling the operation of the motor 21. The gaseous fuel in the tank 2 is

conducted out of the tank 2 via the fuel exit 23.

A rod shaped temperature gage 26 provided at the bottom of the evaporation tank 2 is
connected to a temperature controller 27. The temperature controller 27 is further connected to a
heating strip 28 provided along outer edge of the bottom portion of the tank 2. When the
temperature controller 27 has detected that the inner temperature of the tank 2 measured by the
temperature gage 26 is lower than the predetermined value, it indicates the heating strip 28 to

begin action until the fuel temperature is higher than the predetermined value.

A graduation 29 is provided on part of the outer surface of the tank 2 for indicating the variation
about amount of fuel inside the tank 2 so as to judge if the liquidat fuel level controller 4 operates
normally. A fuel relief port 291 is provided at the bottom of the tank 2 to release the fuel when the

fank 2 is to be cleaned.

An air conducting pipe 31 is interconnected between the upper portion of the evaporation tank 2
and the fuel reservoir 3 so as to maintain an equal air pressure for the two containers 2 and 3. A
graduation 32 is also provided on part of the outer surface of the fuel reservoir 3 for indicating

amount of fuel remaining in the reservoir 3 for replenishing the solvent fuel from a fuel supply port
5



bowl 41 and a gate switch 42, the forner detects the fuel |evel and actuates
the latter. A fuel supply pipe 43 is interconnected between the | ower
portions of the fuel reservoir 3 and the evaporation tank 2. The end of the
fuel supply pipe 43 is connected to the gate switch 42 so as to control
amount of fuel supplied to the tank 2. As the inner pressure of air
conduct33rig cep et Baedutf ! fefiefeparbdrh iscRrovided at thelbalioanaf the sesenaiin 3 B idcasalthay's
mai nt aiined at a constant val ue which can prevent reverse flow of the fuel,
when t fieelmheatthe mearvolr B isfo b¢relepnefi dal fuel |evel controller 4 detects the
| evel of the liquidal fuel being decreased below the predeterm ned height,
the gate swtch 42 is actuated to force the liquidal fuel in the reservoir
3toflowinto the tank 2 via the fuel supply pipe 43, until the |iquidal
fuel | evBrsidentthe liguidal fuel devebeerdrollerad equippdclinl the evaporationt taek Raoksigtshda float
reached the predeterm ned height and closes the gate switch 42 to stop fuel
suppl y bowhd1 and agaimewitcht4Re theeimerdetests tha el feverbant adturgesithedattérx didh e

by the liquidal fuel level controller 4 thereby shortening the heating tine
and naiPiRead-hisnigiesennaented siehweenothe lower perieust thadlelirasdrrar 8\ampathatdvaporaagk 2
stably at a constant value. In the present invention, by neans of

ef f ect itarkl 3. Tenendlof theyfushsuppiy pire 43 i cwinectedtihehe \gaposwitdhoa? sbaskto2comtioh
the liquidal fuel level controller 4 installed therein, the variation of
quant i epoght ¢fifeel supplisiddo the tegkiRated in a fixed range. In this manner, the
heating of fuel can only be carried out with respect to this range thereby
the concentration of the fuel in the tank 2 is easily controlled. In other
words, the fuel contained in the tank 2 can al ways be held at a constant

| evel t oApHieriBhen RIesUad Pbaiegersiucing pne 3@ whicht inteccanobite tee tank Laindeesovditus is on

efficiency. Should the gaseous fuel produced by the
always maintained at a constant value which can prevent reverse flow of the fuel, when the float

bowt 41 of the liquidal fuel level controller 4 detects the level of the liquidal fuel being decreased
below the predetermined height, the gate switch 42 is actuated to force the liquidal fuel in the
reservoir 3 to flow into the tank 2 via the fuel supply pipe 43, until the liquidal fuel level controller 4
detects that the fuel level in the tank 2 has reached the predetermined height and closes the gate
switch 42 to stop fuel supply. In this manner, the fuel in the tank 2 maintains at a fixed height by the
liquidal fuel level controller 4 thereby shortening the heating time and maintaining concentration of

the gaseous fuel in the evaporation tank 2 stably at a constant value.

In the present invention, by means of effectively controlling the amount of fuel in the evaporation
tank 2 with the liquidal fuel ievel controller 4 installed therein, the variation of quantity of fuel is also
regulated in a fixed range. In this manner, the heating of fuel can only be carried out with respect to
this range thereby the concentration of the fuel in the tank 2 is easily controlled. In other words, the
fuel contained in the tank 2 can always be held at a constant level to perform a stable evaporation
effect to achieve a stable combustion efficiency. Should the gaseous fuel produced by the
apparatus of the present invention be supplied to a gas burner 61 and a boiler 62 shown in Fig. 3,

the combustion efficiency would be largely improved with a prolonged lifetime.



apparatus of the present invention be supplied to a gas burner 61 and a
boiler 62 shown in Fig. 3, the conbustion efficiency would be largely
improved with a prolonged lifetime. 6 7 The graduations 29 and 32
respectively provided with the tank 2 ang reservoir 3 indicate the
respective fuel |evel thereof and they are observable by naked eye so as to
repl eni sAPR&IRAUaEPNS 28 Andt 3 tespectivelyenrovidedimdthitbe tankhd dndweseredir Bhindipatesbat
invention shown in Fig. 4, the liquidal fuel level controller 73 is not
equi ppéBsRestiyhibiebowg) dherepinndthekare obsarvabledyawded byé $9 as tsteplehist riew faelfftosh
supplier 7 interposed between the evaporation tank 2 and the fuel reservoir
3 and Yeledected to the former with a pipe 74 and to the latter with a
pi pe 75 respectively, and an extension pipe 76 is uprightly erected to
communicate with the pipe 31 for balancing the internal pressure of the tank
2 and the reservoir 3. The liquidal fuel |evel controller 73 is conposed of
a float BB@nother empadigegheidhe wrasent ingention shbwn in Rig. évthp dneitaldneldeys cantusief or
sol vent fuel of the present invention successfully utilizes the [|iquidal
fuel | dveF RYrRIUGIREEr | et euapeiaiipariank én bubinstaas obilt installedidn d éxsdlsupplica 7
predeterm ned range so as to maintain concentration of the gaseous fuel
st abl y idei@opefhPeiwech the exappialion danke? and therfogl. researiois 8 anblds eormestad) theick fonmehe
art will readily perceive howto nodify the invention. Therefore, the
appenddiih@ BiPRy 4aansl todhp dattes wathrau piget 7 reepentively. ansban exteesion pipeurd isrgsightly ch
fall within the true

erected to communicate with the pipe 31 for balancing the internal pressure of the tank 2 and the

reservoir 3. The liquidal fuel level controller 73 is composed of a float bowl 71, and a gate switch

72.

In afl, the evaporation apparatus for solvent fuel of the present invention successfully utilizes the
liquidal fuel level controller in the evaporation tank to control fuel level in a predetermined range so
as to maintain concentration of the gaseous fuel stably and improve the combustion efficiency.
Those who are skilled in the art will readily perceive how to modify the invention. Therefore, the
appended claims are to be construed to cover all equivalent structures which fall within the true

scope and spirit of the invention.



scope and spirit of the invention. 7 1 Wiat is clainmed is: 1. An evaporation
apparatus for solvent fuel conprising an evaporation tank, a fuel reservoir,
and a liquidal fuel level controller; wherein a blower notor, a pressure
switch, and.a gaseous fuel exit are insialled on the top surface of said
evaporation tank, one end of said blower notor is connected to an air inlet
pi pe to introduce the air into said apparatus, a check valve is installed

at the joint portion of said blower, notor outlet and said air inlet pipe
for preVeis HgMRUR' flow of the air and the gaseous fuel; said apparatus is
characterized in that the air is introduced into said evaporation tank from
sai d f el Av@Eppiaden appaatiigifer spivent fiebeonprising areevdpbiagan thk, 4 fusl rdsewnair, and
controller equipped in the | ower portion of said evaporation tank is
conposed @f"oé.“qai)g‘ﬂ lenghgoniiatierawharein ahowen maier, @ Mréssare bukvh, dod ecdasebbe fusl
fuel level and actuates said gate switch for regul ati ng anount of fue

suppl y, t K&t ary/IngiElied ap dhaipe suace gbsaid evanoratipnsianly anezgrek eitsaishblowakmator ds
predeterm ned height and achi eving stable evaporation effect, the variation
of fuel | &QBreciRd/@ranAiriplet pirerie indwdypes teiabriniefsaistapparates rxheck valveis instaterty .
The evaporation apparatus as in claim1, wherein a rod shaped tenperature
gage i s p@bihedelt pertion Rk sadtiyarpBptar oHtieifand-gait aivinteming ton ptevektingbatkstind
tenperature gage is connected to a tenperature controller, a heating strip
provi ded &f BGTANdShe gagrousfiugihe bott om portion of said

said apparatus is characterized in that the air is introduced into said evaporation tank from said fuel
reservoir via said air inlet pipe, said liquidal fuel level controller equipped in the lower portion of
said evaporation tank is composed of a float bowl and a gate switch, said float bow! detects the
fuel level and actuates said gate swiich for regulating amount of fuel supply, thereby maintaining
the fuel level in said evaporation tank at a predetermined height and achieving stable evaporation

effect, the yariation of fuel level never affects the evaporation effect or combustion efficiency.

The evaporation apparatus as in claim 1, wherein a rod shabed temperature gage is provided at

the boftom portion of said evaporation tank, and said temperature gage is connected to a

temperature controller, a heating strip provided along outer edge of the bottom portion of said

evaporation tank is connected to said temperature controller which detects the inner temperature
of said evaporation tank and actuates said heating strip if said temperature is lower than the
predetermined value.

2. The evaporation apparatus as in claim 1, wherein said check valve installed at the joint portion
of said blower motor outlet and said air inlet pipe is for preventing back flow of the air and the
gaseous fuel.

3. The evaporation apparatus as in claim 1, wherein said fuel level controller is installed in a fuel
supplier interposed between said evaporation tank and said fuel reservoir for controlling fuel

input to said evaporation tank.



evaporation tank is connected to said tenperature controller which detects
the inner tenperature of said evaporation tank and actuates said heating
strip if said tenperature is |ower than the predeterm ned value. 2. The
evaporation apparatus as in claiml, whesein said check valve installed at
the joint portion of said blower notor outlet and said air inlet pipe is
for preventing back flow of the air and the gaseous fuel. 3. The
evaporation apparatus as in claim1, wherein said fuel |evel controller is
i nst al 18§ §vaparafior @pPPa@pis aein ¢laime Apwberginbetiddiest ssipplbrepaporratstenits Mk eadsl
said fuel reservoir for controlling fuel input to said evaporation tank.
2 The &sRsehvaly Bnsaighprararaiiondank and saidfud resgrepieivith saiipe, fandl arsesighsiar pipe is
comuni cates its two ends respectively to said evaporation tank and said
fuel r&pagRiliaresipd o eorpmpricatgithan aixeendsriing pipe mtérsonnestingyéaid pvapceatioadtatio
communi cate with an air conducting pipe interconnecting said evaporation
tank &Rd saiifdelrerarveibseas/is halangedke interoall agrsera dfdbotintask aatl rgeesdur e of both
tank and reservoir. 2



