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that ‘the following is a full, clear and exact descriptioh of

{1§limuid fuels (such as hydrocarbons 0T other volatile ocom=
‘ibustible liquide) and air in such manuer, that both the

 heavier constituents as well as the lighter and more readily

*vaporized‘or convérted into 2 desired uniform dry gaseous
'3“fuel ~which is espeoially adapted for use as fuel for internal
 {combustion engines.  After a long study of the ordinary

i methods of carburetion. I bhave discovered and applied, in pro-

.
o
-

«

<i'r

I\

Lﬂd?

METHOD OF AND APPARATUS FOR VAPORIZING

LIQUID FUBL MIXTURES,

SPECIFICATION

TO ALL WHOM IT MAY CONCERN:-

Be it knowo that I, Ernest Robert Godward, Engineer|
of Christchurch, in the Dominion of New Zealand, temporarily
residing at 153 West 94th Street, in the City, County and
State of New York, U,.S.A,, having iaveuted certain new and
useful improvements in a Method of and Apparatus fo:

Vaporizing Volatile Liquid Fuel Mixtures, do hereby declate

the same :

~ This 1nvention has for its object to provide 8

"d\and apparatus for treating mechanical mixtures of

vqlatilizad'constituents of the liquid fuel are completely

dnaing this invention. a certain pProcedure in the treatment of

& moving stream of ordinary ecarbureted air (i,.e, of air Oatryp
‘ing in suspension atomized liquid fuel particles) whereby

&ll the factors making for complste vaporization of the entire|

range of liquid fuel constxtuents. according to their degrees

of volatility. are so combined that the lighter ang Yeadily




.the length of time reqnired,‘subject to both a treatment by

tho follOWing detailed description of the same,

‘structure and arrangement therveof; Figure 2 is 3 vertical

\p 260120

volatilized constituents are permitted to ve immediately
abacrbed ianto the air and are unimpeded or unrestrictied in”
their continued free movement to the plate of use, while
simultaneously providing for the separation of the heavier

or less volatile constituents and the support thereof, for

heat in the nature of fractional distillation while ooﬁ-
tinuing in the presence of and subject to the frictional
evaporative effects of the»moving fuel mixture atream; from
which they have been‘separgted. and yet held ready for return
to or absorption by said mixture streams’immediately the
volatilization peint thereof is attained. This invention
also has for a further obdect to provide an improved appara-
‘tus by means of which the method prodedure above outlined may
be erroottroly carried out

Other objects of this 1nvention, not at thia time

t re particularly enumerated, will be readily understood fivom|

o The invention is clearly illugtrated in the
accompanying drawings, in which:=-

' Pigure 1 is a front elevation of the novel
vaporizer apparatus with its outer casing wall partially

broken away to disclose certain features of the internal

longitudinal section thgpugh the vaporizer; Figure 3 is a
hbrizéhta; section of the same, taken on line 3 -«= 3 in
Figure 23 Fiéure 4 18 andthei horizontal section of the same,
taken on line 4 --- 4 in said Pigure 2; Figurea & and 6 are
perepeotive views of plate structures ‘utilized in the

vaporizer to provide :a mul‘bipli o;l, tyéubs tantial 1y unrestricted
mixture stream passages having contiguous wall surfaces to

Support the separated heavier fuel constituents anqg déléy




© fisubdivided horizontally. by a partition 3, to provide an upper

 ->1y located throat member 6 which Tises from the bottom wall of

‘interlor of the vaporizing chamber 4 extends through a central«t

/; 2120

their passage 2 sufficient length of time to permit of their
velatilization; and Figure 7 is 2 fragmentary sectional view
to illustrate the manner of =assembling s2id rlates together in
proper gpaced and passage forming relation,

| Similar characters of reference are employed in the
above deseribed views to indicatebcoerSPQnding prrts, o
Refefring first to the construction of the vapoTizeyx
apparatus illustrated in the accompanying drawings, and which
embodies the preferred form théreof adapted toIPWacttce-the
treatment procedure invelved in my novel method of vaporizing
liquid fuel mixtures, the.séme comprlises a casing or h§using 1
having aa open upper,eﬁd normally closed by a cover member 2,
which may be threaded into connection with, or otherwise
suiﬁgbly secured to said upper open end of said casing or

housing 1. The interior of swid casing or housing 1 is

or vaporizing chamber 4 and a lower or heater chamber 5

The fuel mixture intake which leads into the loier

the casing oY housing 1 throuﬂh the interior of the heater
hamber b to the rartition 3. The interior of said throat
member 6 is constructed to provide a slightly vestricted intaked
passage 7 in the nature of a venturi tube, the same consisting
o f & fixed lower tube sectiun 8 and a separable upper tube |
ectian 9 alined together Said lower and upper tube sectionﬂv
E and 9 are inwardly spaced from the interior wall surfaoes of
sald thYoat member 6 to thus provide an intermediate annular
well 10 which commuunicates at its upper end with the interior
of said vaporizing ghamber 4, Sald upper tube section 9 is
provided with radially préjectinp apacer lugs 11,

to retain
the same in operative alined relation to said lower flxed

tube section 8 as well as in br¥operly spaced Telation to the




: sidea with lateral extensions or necks 16, respectively pro-

“w’viding inlet and outlet passages 17 and 18 leading into and

-
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interior wall surfaces of sa2id throat member 6, The beottom
wall of said casing or housing 1 is provided with an internal-
ly threaded coupling boss 12, or any other suitable coupling
means, for connecﬁing a fuel mixture supply pipe or conduit
13, leading from an ordinary liquid fuel and air mixiang device
such as an ordinary atomizing or other type of carbureter, in
communicating relation tQ@ the outer end of said vaporizer
intake passage 7. An annular capillary mesh fabric 14.
preferably made of relatively fine metallie gauge, is inter-'
posed between the mBeting or adjoining ends of said lower and
upper intake tube sections 8 and 9, so that the inner end of
the same depends within the bottom portion of the well‘lo.
wh;le its.opposite end is slightly projected, as an annu}ar
lip 16 (see Figure 4), into the Testricted portion of said
intake passage 7. ’

The casing oY housing l is provided at opposite

out of the heater chamber 5; whereby, through suitable conduit
connections with said extensions or necks 16, a heating
medium_(such, e.g., as the exhaust gases from an internal
combustion engine) may be infroduced into and oirculaﬁed
thrdﬁgh the heater ehambér 5, %0 =28 to transfer heat to the
bottom wall of s2id vaporizing chamber 4 provided by eald
partition 3. To facilitate such transfer of heat to said
partition 3, the latter may be provided on its under side with
& plurality of heaﬁ absorbing fiungers or tits 19, whiéh de-
pend within the heater chamber 5, and around which circulates
the heating medium introduced into and ;hrough the latter.
Arranged with;n said vaporizing chamber 4, in such
manuer that their iﬁner ends cﬁmmunicate with the‘central

interior thereof intouwhich gaid intake rassage 7 leéds,‘are &
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multiplicity of substantially radial and laterally extending
curved passages 20 waich ferminate 2t theitr outer ernds in an
anmular vertical discharge passage 21 opeuing into the upper
end of said vaperizing chamber. The said passages 20 are formed
by a-multiplicity of vertical but laterally arcuate sheet
metal plates 22 so spaced apart one from another as to deter-
mine s2id passages 20. In practice I prefer to make said
plates 22 in two forms; one having at its inner end an angular
extension 23 (see Figure 5), and the other being without such
angular extension (see Figure 6). Thease two forms of plates
aré asaembled in alternated relation, so that the angular ex-
tehsions 23 of alternate plates radially converge toward the
center of the vaporizing chambex above said intake passage 7,
thus providing a series of ceuntral vertical passages 7' which
assist‘in deflecting the stream of fuel mixture entering
through said intake passage 7 for equal distribution and move-
ment through the many passages 20, and thus dividing the in- |
coming fuel mixture stream inte a multiplicity of separate and
distinct streams which are individually of relatively small
volume, In this manner the total volume of  the incoming
‘sfréam of fuel mixture is caused to traverse = substaitially
great surface area which is provided by the plates 22, fhe
faqeéAof which are contiguod's to the streams of fuel mixture
flowihg through the passages 20 therebetween, The most con=-
venient means for separating or spacing the assembled plates
22‘ﬁo provide the passages 20,consists in providing the plates
adjacent to a lateral edge thereof, with a row of outwardly
Pressed or struck spaving tits 24 | alternately projecting
FTom opposite sides of the plate. In practice such an
a??gngement of spaciung tits 24 may be provided adjacent to the
UppeTr lateral edge of one plate and adjacent to the lower

Lateral edge of the next or reighboring plate, 23 showm by the
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drawings particularly in Figure 7. The plates 22, whén
assemblgd together and spaced apart as above described, may
be retmined in assembled relation by encircling binding hoops
256, or other suitable means. The nest of plates 22 thus con-
structed and assembled 1s disposed within- the vaporizing
chamber 4 so that the lower edges of the plates are supported
by and in contact with the partition 5, which thus serves to
aloue»thé bottom sides of the series of substantially radial
and laterally extending curved pPassages 20, The plates 22
being each in contact with the partition S, which is heated
by the heating medium circulated beneath the same w1thin the
heater chamber 5, vermits said plates to receive heat and
ccpduct the same upwardly therethrough for purposes piesentiy
taf#e set forth. The top sides of the series of substantially

radial and laterally extending cutved passages 20 are closed

top-plate 26 whioh is engaged ever the upper end of the

the apace bcunded by the converging ‘ends of the angular eX=

”1ates‘ the same being held against lateral displaee-
by ‘& &eper lug 2‘7 which d.epends from its under side into

tensions 25 of certain of sald plates 22, and being held
againet vertical displacement by keeper screws 28 which are
Ehreaded through aaid cover member 2.

 seid cover. member 2 is provided with an outlet

”és§a§é 29. sultably farmed in connectiou therewith, $hrough

:hich the ary gaseous fuel produoed ina the vaporizer may be
‘ soharged Suitable conduit connections may be . coupled in
ommunicationnuith said outlet pmssage for delivering the ary
aseoug.fuel mlxture to the place of use, as o,g. the cylinders
T an internal combustion enginé.

The method or treatment procedure by which a

mixture of liquid fuel and air'may be ooﬁmerted into a wniform

ATy gaseous fuel mixture, aund which may be practiced ﬁith the
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’ narrow relative to thelr helght their leungth approziuu@.n
:only about one-ﬂourth of the ciroumference of the vaporizing

rity of‘ passages 20 is qamiderably in excess of the cross sectid

214 of apparatus such as above described, i3 as follows iy

- Assuming that the vaporizer apparatus is connected
in communiaation with and between sh internal combustion
engine and an ordinary carbureter or liquid fuel and air mi Xe
ing device, the iuntake or suction strokes of the engine pistons
Will araw from the carbureter 1nto the vaporiziag chamber. by
way of the intake passage 7, a ‘stream of air in which ls
admlxed and entraihed patticles}of liguid hydreocarbon or other
volatile liéuid fuel. This stream of liquid fuel aﬁd air
enters the center of the nest of plates and is immediately
divided into a multiplicity of relatively thin sheetw-like

T

streams by outward movement through the passages 20 intetme-

Lo

diate the plates 22,
' Since the plates 22 are laterally arcuate. the

passages 20 bounded th%;eby will be curved from theiry inner

toward their outer euds, and although said psssages axe very

: :ber;‘consequently the passages -offer but a minimum of in-
pedance ‘Yo the free disnhatge cf already valatilized fuel and}
therefore while the advantages of mechanical support and suf=
ficient length of- time fer the treatment of the heavier or less
volatile liquid fuel constituents in the manner subsequently
explained is assuted. there is. nevertheless. little or no

restriction imposed on. the free outward movement and discharge
ot_the-lighter or quickly volatilized fuel constituents.

The oombined cross sectional avrea of the mnltiplic—

1. area of 'the liquid fuel and air intake passage 7 . and con-
sequently the first effeot upon the streams of ligquid fuel and

ir entering sald passages 20 is a reduction of their velocity

Iexpansion, while at the same time the curvature of saiad

N
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Passages sets up a centrifugal wmovement of s2id streanms,

The expausion and centyifugal movement of the stroams tends
to separate therefrom the heavier and uavelatilized liguid
fuel counstituents, whiech are thereupon deposited on the
passage walls contiguous to the streams and principally pPro=-
vided by the sides of the plates 22, while the already
velatilized lighter fuel ronstltuents which are absorbed by
the air travel on for dn.schzrge from the passages . 20,

The thus separated heavier or less volatile i
liquid fuel constituents, belng of TYelatively higher boiling
reints (from 200 to 500 degrees F), are most easily vaporized
by 8 graded application of heat thereto adapted to effect
fractional dlstillation thereof without decompositicn,
Ireatment in such mauner ipquires time. In my novel method
the time factor is %tt@ined by providiung, contiguous to the
fuel mixture streams. a very great extent of plate surface
area upon which the separated heavier liquid fuel ronstituents
may be deposited and supported The fractional distillation
effect is attained by applying heat to this great supporting
plate surface area in suoh manmer that the heat is conducted
upwardly through the supporting plates to meet the liquid fuel
deposita which tend to run down the surfaces thereof by
gravitation, By reason of thls arrangement and mode of opere
tion ﬁhé heat is most inteuse at the bottom ends of said sup-
porting plates and diminishes toward the top ends thereof.

It follomws thao the separated and deposited liquid fuel oon-
stitoents in traveling down the plate surfaces will méet5with
that degree of heat corresponding to their particular boiling
points, and will consequently be progressively distilled or

vaporized, and thereupon immediately retudned as a gaseous

element into the streams, from which they Wefe initially separ

ted, so as to be absorbed by the air together With.the‘already




i

abeorbed veolatilized lighter fuel constituents.

' A further feature of my novel method resides in the
fact that the fractional distillation treatment above describe
is carried on in the presence of the contiguous moving mixture
streams, so that, iun aﬁdition to the vaporization effects
thereof, a further assistance to and speeding up of the pro=-
cezs of vaporizing the heavier liguid fuel counstituents is
attained by the frictional contact of the moving mixture strem
with 32l d heavier qupid fuel deposited on the supporting
Plate surfaces. The effect of this frictiqnal contacf of
the moving mixture streams upon the deposited heaviér fuéi-
conétituents is to cause the latter to spread out on the sup-i
porting plate surfaces in films. increasingly attenuated
toward the discharge ends of the passages, The advantages of
suoh effect is two-fold;,first it results in direct vapoeriza=

tion of many of the fuel éonstituents of grades of volatility
' ,intermediate the extreme 1ight and heavy constituenta, and,

Second. by thinning out the heaviest or least volatile of tle

o fual constituents. it aids in extending the surface thereot
| % ”thus renders the same more quickly susceptible to the
fractional distillation effects of the applied heat.

In the practice of the novel treatment proeedure

Vﬁ thue far outlined. attentian must be directed to the very im-
. po:tant oonsideration involved in dividing the initial wulume
'Ef liquid fuel and aiv into ﬁ&ultiplicity of separate harrow
treams of ind&vidually small volume. which, although substanty
ly'unreatricted as to their free bnward movement, are. never—
theless. permitted sufficient expansion to Teduce their
welocity in aid of the rapid separation therefrom of the~
beavier or unvolatilized liquid fuel particles by the described
‘bentrifugal actiun’ all of which tends to hasten the final

*

production and delivery of the desired Tesultant dry géséous

n3

alw




fuel mixture. Attention must be further directed to the im-

portance of providiag the great extent of surface area for thne

support of the separated heavier or unvolatilized liquid fuel
péxticles, especli=2lly, siace it is the provision of this great
extent of supporting surface area that determines the tiﬁe
factor whereby movement of unvolatilized liquid fuel is delayeld
and-premature discharge thereof prevented wntil it toc has

been vaporized and absorbed into the moving dry gaseous fuel

mixture to be disecharged from the vaporizing chamber inteo the
engine cylinders. I have found that it is desirable that
the total area of suppotting surface contiguous-to the
multiplicity of passages shall be prepondevately in excess

of the cross sectional area of the initial liquid fuel and air
intake passage, In my apparatus the total supporting surface
aresq contiguous to'the outgoing passages is substantially in
a ratio to the cross3 sectional area of the intake passage 7 of
500 to 1; in other words, in a vaporizer having an intake
passage of approximately two square inches in cross sertional
'area I prefer to employ = total supporting or evaporating
qurfgwe area centiguous to the outgging passages of the vaporig=
eY of approximgtely one thousaund square inches, While.Ikhave
found that in an operative apparatus the above stated ratio
’of‘evaporating surface area to cross sectional ares of the
initial m xture intake passage is highly efficient, I do not
limit myself to such exact Tatio, since the same may be.dimin-

ished or increased within-reasonable limits, It would seem

ufficient to say that ia any event the total supporTting or
vaporating surface ares must very substantially preponderate

?he CToss sectional area of the tMitial mixture intake passage

pf* the vaporiser.
When using my novel vaporizing method and apparatus:
In counection with an internal combustign engine, the exhaust

#2a3es from the latter are rassed through the heater chambery 5,
e

10,




11,

Iparticular boiling points, and consequently will be Tapidly

‘: distilled ot vaporized‘” Immediately a liguid fuel conatitu-

_pcration it is at once liberated from the mechanical support

’ affotded by the plate surface, aﬂd, gsiace such plate surface is

-=absorbed T merged with,said gaseous fuel stream 23 4 COMe

lthrough the outlet passage 29 of the vaporizer, and theuce

and the heat thereof 1s transferred to the partition member 3
which forms the bottom of the vaporizing chamber, It will, of
course, be understoocd that any other heating medium may be
utilized 28 may be found convenient. The heat thus delivered |
to the partition member 3 will be transferred therefrom to.
the bottom ends of the plates 22, which are in oontact‘with
sai‘dupar'bition member, and said plates 22 will tend to conduct
the heat upwardly tarough their bodies iu a direction opposed
to the downward gravitation of liquid fuel particles depogite&
upcn the same, It will therefore be readily understood, that),
a8 the liéuid fuel deposits descend the plate surfaces, they )
Wiil progreséively meet with increasing temperature so that
the cgnstituents of the liquid fuel particles will eventually

meet that particular degree of heat corresponding teo their
ent is volatilized o gassified by such distillation or eva-

éontigpous to a moving gaseous fuel stream, it is at once

buatiole element thereof

Upon issue of the gaseous fuel streams from the
passages 20, the same again finite in the annular vertfcal dis-
charge passage 21 of the vaporizing chamber, and thence flow

upwardly a8 a2 uniform dry gaseous fuel mixture for discharge

through the conduits arranged to deliver the same to the

cylinders of the internal combustion eungine served by the
vaperizer,

Id my novel vaporizing apparatus, as shown in'the
accompanying drawings and as herstofore described, I have Pro=-

vided in connention with th
v € intake for the
initial mixtur
e of
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2ir and liquid fuel, a means for reintroducing into thé income
ing initial mixture any liquid fuel which by any chance has
uot been volatilized in the i&uaagaszzo. This novel feature
18 of most advantage in connection with the fonectioning of the
vaporizer when the interual combustion engine which it serves is
first started. When the eungine is started from 2 cold condi -
tion, and before the vapo¥izer receives the full benefit of
the heat delivered to itsiheatér chamber 5 by the products of
combustion exhausted from the engive, it may happen that
liquid fuel deposited on the plates 22 and gravatating on the
surfaces thereof will reach the bottoms of the passages 20
rbéﬂdre entirely volatilized or vaporized. If this ocours, the
liquid accumulating in the bottom of each passage 20 Will tend'
to flow buckward therpthrough and will thus move to the
Imouth of the well 10 into which it will be precipitated, "rhg;,.
‘ thus baok-drained liquid fuel, when 8o deposited in the well
20, -

- Ewill be brought into contact with the depending section

‘mesh fabric 14 which by its capillary function will
take,up and carry said liquid fuel from the well to the annulay
lip 15 disposed withiu the Testricted portion of the intake
" assage 7.thus presentfﬁg OT exposing particles of the same to
tnd 1d oantact with the incoming stream of liquid fuel and alr,
the frirtional and suctionsal pull of which will dislodge the

vv‘atv

_aid fuel particles from said lip 15, so that the same enter

Vnto and become remixed with said incoming stream for delivery

gain into the passages 20 of the vaporizing chamber. The

»

‘dvantageu of the abeve mode of operation when starting up the

ngine which the vaporizer serves will be quite apparqnt withe
ut further amplification; and it will be further understood,

1

pnoe the engine is in coutinuous operation 3nd the vaporizer

feceives an adequate supply of the heat medium in the form of
angine exhaust, that the accumilation of unveolatilized diguid

laia ' -

T
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fuel subject to such bank- draining stops, wAd consequently
|

the novel redelivering means benomes substantially inaective

uring the operation of the vaporizer under the established

110Tm) conditions,
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Ifrtee moving streams of relatively great 3urface 2ren compared

whewt 5 8714 w1llz for conduetion therethrourn in = Airecetion

a mechanieal mixture of volatile liquidffuel 1ﬂd‘§ir. whiﬁhbll

‘1‘5‘ ¥

"ﬁ%ﬁfhg now deseribed the novél wethod of =and

TR PRERSTIEY: (LT,

apparatus for vaporizing volatile liquid fuel mixtures which
is the subject of this invevntion, I declare that what I elaim
is:=

1. A method of producing 2 substantially Ary
grs3eous fuel, which nonsigts in Aividing an initinal stream of
admixed volatile fuel -4 air contginihg entrained liquid

fuel particles inte a multiplicity of substantially unimpeded
to the thickness thereof; producing 2 centrifugrl movement of

extent contiguous theretc to seprrate unvelatilized liquiAd

Tuel therefrom for deposit on said wall surfaces; supplying

|

oppo3ite to the gravity flow of liguid fuel depnosited on 31id

!wall surfaces, whetaby 8114 pravitatinag deposited ligquid fuel
i

13 aubject to fractional Aiatillatisn in the presense of 3aid
jdivided st¥eams 3c 13 to be returned thereto as a ~azaous
eleoment; and finally combining 3111 Aivided sttewms to provide

@the resultint disshireed volume of ary asascous fuel,

| oy ,
! v 2, A method of vaporizing the liguid elemcwts of
I | . .
|

con3i3ts in 3sparating an initially lelivetred stream of such'’
W oo ' [ i

3heete Jike 3trenms by diverting said initially delivered
stream throusgh - rmultiplicity of laterally arcuate and sube
3tantially radially divected passages of rolatively great

heizht compared with their width, thus both Aminishing the

s2id divided 3tvewms between walls of relatively great surface

mixture into 1 multiplicity of subatantiully_fteé'ﬁoving "
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»velocity of the mixture by expansion of its initial volume

L while simultaneously producing centrifugal movement thereof,

to thereby separate and deposit contained.. unvolatized liquid
elements upon the walls of 3aid passages subject to tha
frictional countact of s2id free noving sheet-like streaﬁa. 30
théf sald deposited liéuid’elements are épread on 323id walls

in films inecreasingly atteauated toward the outlets of said

passages to assigt vaporization thereof; supplying heat to
sald walls for conduection therethrough in 2 direetion oppbsite
to the gravity flow of liquid elements deposlted on said

walls, wheveby 2 range of temperatures Progressively increasw

ing toward the bottom ends of 82id walls is establlshe&, adapt

_‘ed to vaporize. for return to the sheet-like streams a8 gase-
u/oua fuel elements, the lighter or low boiling point liquid

'jﬂelements on' the. upper. portions of said walls arnd the progress-

higher boiliug point liquid elements a8 they descend the
:ngly heated lower wall portions' and finally combining

sheet-like streams with their gaseous fuel elements into
y;volume fot discharge to the place of use. ,

tf-fst? A vaporizing amgtstus for liguid fuel mixtures.
"~1ompvising a casing having an axial initial fuel mi xture intakd

asaage, means within said aasing to provide a mnltiplioity of
ally arcuate aubstantially radial passages of heights

atly in exness of. their widths- said casing having an

'nnular disoharse passage terminating in an outlet means; said

f@as ages oommunicating at _their {nner ends with said axial ,

:harge passage-'and means for supplying heat to the ;ower ends
‘rr tha walls of aaid radial passages for conduetiogn upwardly
"  herethrough for the purposea deseribed,

4, A laporizing apparatus as charaoterized in

@laim 3 having mesns to collect liquid fuel backdrained. from




v;.initial fuel mixture. intake passage leading into the main in-

\ | 260120

sald radial passages, and means cooperating therewith and
with said initial fuel mixing intake passage for returning saip
collected liquid fuel inﬁo the inEQming fuel mixture,

-5. A vaporizing apparatus for liquid fuel mixturesi
comprising a easing subdivided to provide a heater chamber in
its lower end, said heater chamber having means for the admis-

siou thereinto of a heating medium, means to provide an axial

terior of said easing; a multiplicity of laterally arcuate Up=
standing plates having nmeans for spacing the same one from

another in an annular group to provide aimultiplicity of sub-

“g_stantially radial passages of heights greatly in excess of their Y

”at to the 1ower ends of said plates for upward

ion therethrough f\{ the purposes described .}/,i“  5 ; |
'“16;v  A vaporiZingﬂapparatua as characteri:ad in 'l

1m 5 having means to oollect liquid fnel back-drained rrom
»radial passages, and means cooperating therewith and with 1

"_nitial fuel mixture intake passage for returning said

f‘ﬂolleéted liquid fuel into the incoming fuel mixture.
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7. - A vaporizing apparaius for liguid fuel mixtures

compriging a casiﬁg subdivided toc provide a vaporizing

chamber and an underlying heater chamber; a fuel mixture re-
‘ceivzng and %reating'means ﬂithin s2ld vaporizing ohamber,

. romp&iaing a substantially ring-llke membsr partitioned to
provide 2 multipli?ity of trnnsvetsaly arcuate and radially
direoted verticwl passages, the walls of which recelve heat

frcm sald heater chambev Por upward conductioun therethxough~'

megga for introducing aystream of . liquid fuel mixture into

the centet of s3aid ring-like member for dispersion thxough

'passages thereof' and meuns for uni ting and di50harging
’the vaporizing chamber the treated fuel mixtu:e streams

ing from. the paasages of sqid ring=like member, _f }_if

ayi A gaperizing apparatus a8 characterizediin

having means to collect liqnid fuel backquaine from
”uo: said!'ing~like member adapted - to>‘

st eam £ fuel mixture entering the center af

elving and treating means

Signed at

dw ;///’w;m’ dé’/

’}ffday qf September, 1925
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