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JAMES LEIGHTON WHITEMAN OF J OHANNESBURG TRANSVAAL SOUTI—I AFRIGA

CARBURETING AND VAPORIZING I EAN":*; FOB INTT“RNAL COMBUSTION ENGINES

Apphcetwn ﬁled Oeteher 24 1929 Senal No. 462 1"4 end 111 Gle‘lt Brltam Getober 13 1928

Tlns 1nvent1011 1"ela,tes to earburatlen end

has among its objects to provide an improved
methed ot and means for the: effective: vapor- -

1zet10n of fuels for use in internal combus-

5 tion engines. The invention is applicable,
for e‘{ample to fuels such as alcohol paraf- -

_;-f' n, gas oil, crude: oil and light' hydroca,r

bon oils, and is-of especial utility for secur-
“ingeffective carburation by the use of heavy -
fuels or fuel mixtures which 01*d1nar11y are:
_ unsmtable for use- Wlth eerburetors in. O'en-'-
era,l use.- = - -

Aceerdmﬂ' to the mventlon the compo-

';"‘".ff.: I'etel “heated to such a degree that when they

are breuo"ht together - end admixed in the
arburetmo epperetue their. reepeetwe tem-

peratures eppro‘immte to the optimum tem-
‘perature conditions for effective and econom- -
‘1cal carburation and vaporization. (eneral-
251y, the fuel or fuels or fuel mixtures should :

~ beheated up toa point approaching, but pref-

“erably not e‘:eeedmo‘ the Veporlmnﬂ‘ point,

‘pansion of the air before it passes into the
MIXING. chamber of the carbureting appara-

tus. At the same time, however, the fuel or
fuel eompenente and: the air should be heated -
up to the maximum permissible degree and
1t will be obvious that the respeetwe temper-
. atures may differ: considerably according te..
P *__the character of the fuel or fuels empleyed |

“The method according to the invention en-

d_b]ee the separate eempenente of the explo-
40 sivé mixture to be heated up so that when ad--
" mixed with one.another in the carbureting

S apparatus, each component is approximate ly.

at the most . suitable temperature to secure

. efficient and effective carburation and vapor-

“ization® or.even, if desired, ‘gasification be-

_duits extending through or around or adja-

fore the resultmﬂ' mixture is utilized in the
.engine. Convemently, the components are -
heeted by causing them to pass through con-

lent throuﬂ'h Wthh p‘ll‘t of uhe e*;heuet gaeee
from the engine are caused to pass.

 PATENT OFF I'CEI?- S

~The mventlon is herernafter descr 1bed b}f N -

~way of example with reference to the accom- -
_:'.panylno* diagrammatic drawing, in which:+— 5
~Fig. 1 is a part sectional lenwltuchnal ele-
| V&tl()ll ‘illustrating -apparatus smtable for

carrying out the method specified; - =

Hig. Ilis a Cross sectlon on the lme 2——2

: Tlﬂ 1;

Fi, 1. III is- plan vlew corzeependme to

':;-Flﬂ' I;and-

Fig. IV 1S :a, ereée sectmn on the lme 4—4

nents of the explosive mixture, that is to-say, 3_._I‘10' 1.
215 the fuel or fue]s and the air. fer combustion,
0 are caused to pass threugh conduits which
= . ‘are heated, preferably by means of exhaust

- gases, and: wherem the:components are sepa-

In: cerrymlﬂ* the 1nvent10n mto effect the

-_-'-supply of fuel or of the components of a
fuel mlxture may be led through conduits
“which are so designed and so arr ano'ed with-
in a heated ‘chamber that in passing t111 ough .
. the respective .conduits the components’ ob- W
~tain the' requisite respectlve temperatures
~In a preferred construction, as illustrated n.

the accompanying dlagmmmatm drawing

the chamber 1 may be-heated by ])10V1d11]fr

a condult Q- e‘iten'hntr therethr ough for the-

- passage of he‘tted e*-;haust 0ases. l‘he part

S -3 or the major part of the eon(hut 2 located
- while the air: eupply should not be heated to

- -such an extent as would result in undue ex-
- 30

within the chamber 1 may be of enlarged
diameter or cross- section, ‘while the outlet 4

~from the conduit 2 may be constructed so that
the gases may be compressed as far as possi--

ble ’Le secure the maximum radiation of heat
from the exhaust gases through the wall of

“the conduit 2 end may ezxtend out down-

wardly or later :—:Llly throufrh the W‘lll of the

_- chflmber 1. |

-~ The conduits for the fuel or fnel compo-— j

rnents may be arranged in various ways in ac-

_cordance with the partleular fuel or fuels te
be employed. Thus, in the case.of heavy oil,’

- the supply eendmt 5 may extend through the

conduit 2 or, as shown, may extend threuo*h a’

“riphery ‘of the conduit 2. Such projecting

~part may be integrally eennected to the. wall
of the chamber 1 thereby to serve as a spacing
member or support for locating the conduit

2 within the chamber 1. - In the case of light-
cent te a eondmt or ehamber or. the equwa,—_-_ |

er fuel fer example, an alcehol petrol blend

:ﬁ_t:‘;n :

n

.. PIT':IT

C*Z} | :

suitable hole m a lonaﬂzudmal part 6 fermed i:" |
integrally with and pre]eetuw from the pe-
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. or mlxture the supply condmt ( may u.aiend
~ through the chamber 1 in ¢ontact with or in
~ close proximity to the exterior of the en-.

. larged part 3 of the exhaust gas conduit 2.
. 'gmove 8 formed in 4 longitudinal rib or pro-
.+ - Jection9 on the e*{ie*‘lol periphes; y ot the ex-
© haust gas conduit 2. The conduit 7 for such
D lwhter fuels may. be utilized for light fuels
'such as petrol by reducing the quan my of the
~ exhaust gases admitted tf) the exhaust gas -
conduit 2 the regulation of the exhaust gases
< being’ eﬁeeted for example, by ‘means of A
o -_’“__'j-butterﬂy'“lee 10 actuated by a lever arm 11
< separate conduit 12 may be prowded for light

Thus, the fuel conduit 7 may be located 1n a

in any convenient manner. Alternatively, a

o fuels, such, conduit 12 ezite.nd ing through: bhe

15
-L‘t- |

i E | 40

45

- alrspace 13 surrounding the exhaust oas cot
 .duit-2 and being s gpaced from the: lflttel; and

“heated by the current of heated air passing

~ through the said air space 13.  The air passﬂ _-
ng thromh the air space 13 may be utilized

Ifor carburatlon and the extent to w thl" it is

heated is suitably regulated for the purpose
“ before described, elthev by controlling the -
rate of flow of the air through the air space.”
13 or by regulating the ‘Ld:mlss;_on of the ex-
| a5
by asuitable adjustment of the butterﬂy valve
- gasesthrougha Valved aperture or the quiva-
~lent at or near the 1I11e13 to the exhaust
- -conduit 2. The respective conduits 5,7 and
.12 are of such cross- section and 1@11@51 amT‘
-are'so.arranged that under normal con dum:ﬁs
of working the requisite temperature is ini- .
_parted - fo  the components flowing: there-.
- through, but regulation of the tempemtn‘*e%-"
. ‘may be effected by controlling the rate of How
of-the tuel or the. fuel componﬂnts through
- the respactive conduit or 'r*ordmis or b"’;'cnn;
- trolling the admission of heated exhaust
Coas tHroucrh the exhaust gas conduit or by
| reeula,tmw the quantity of cold air mhnuitul '-
xhaust
- gas conduit 2 or-by any gmtablﬂ (,011’11)111“11011'

haust gases to the exhaust gas conduit 2

10 or by diverting a p&rt of the exhaust

aas

_to the alr space 13 surrounding the

~of such means. -

g plurality of supply conduits conveniently

. 55 maybeprovided, for emmp!e 10 the manner

 In the case of fzppmatuq 20 )1’”“11110 to the
mventmn designed for use with a partlcu]m. |
fuel, only one Fuel supply conduit, suitably
rmnged is required. |
“to enable the apparatus to be utilized as de-

In order, ! however

sired with a variety of fuels or fuel mi xtures,

~ hereinbefore’ described, and may have their

o '_‘.'.3 -G

~ inlet ends br{)UO*ht togethel and connected by |

" two or three-way cocks or equivalent valves
_communicating with the supply tank or tanks
30 that Lhe fuel supplv conduit or conduits
"~ may be
~ fuel or fuel mixtures 1"15@1‘*‘5&61 1nto the sup-
- ply tank or tanks.

selected according to the paz‘-‘tlﬁuhr

Advantawm“sly, the air
space 13: around the exhaust gas conduit 2 93¢

')f such cross sectlon In. rel%hon to tbe noz mnl’

-1,??"?;949

‘.abTe iorm of Valve -- L w1
- By the means aecoréimo to the lmmntmni_ e
it will ‘be understood that the air for com- -
bustion may-be brought to the requist te. tem-
-.pe rature before it 1s. adml*{ed with the fuel.

[_are Sﬂcured

“admiz ang,

ﬂow of air, Lhat the air is heated up ‘Lo the’ff:f

I,

desired: Lemperatvre

however, the alr_.?:fj_-_

which entérs the. Lhambel 1 throueh the in-

lets 14 10 the end plate 15, is overheated dur-
g 1ts passage through the said air c,pfwe,i -

means such as a sm‘table Ve 1lve 16 may

brovuled to admit cold air into the outlet 17
from the chamber 1 so as to reduce the tem-
,per*ﬁ ure of the air when necessary befere it

18 .:u:lmlxed with the vaporized fuel or f uel »-
he outlet -
1S adapted for connectmn to the air mtake to

“the carbureting a,pparatus SR
may be. opemted by means of: a, fsmtable 1ever‘fﬁf~-- R

mixture, 1t -being understood that &

arm. 18 o , |

The means such as before deserzbeﬂ {01 S
‘;coqtrollmﬁ the Len’lpera,wre of the air andthe =
fuel components may be regulated separ: ately -~
or;if desired, may be connected to the throt- *

“The valve 16

tle of the carburetmw apparatusin any suit- g5 b

.....

%able manner: SO thﬁb the extent to which the
_components of £ the fuel are; heftted 18 depep d-
ent to some degree on the. speed of the en-.

: f‘fme or the conoltmns ef 10ad The am:' 11’1-:._1

or iuel cumﬂmle*lts while, inasmueh asthe

Jlatter contain. hwnt heat supplied by the
al’*@%m@ device in accordance with the vapor- -
izing point of thefuel.or fuel components, a

werfectlv-hom(w‘enﬂous vaporization of the 159 =~

iuel or fuel mixture and effective car buration .

sible to so regulate the Lempemw ‘es to which

-As before stated, it is also pos-

the mixture compoﬂenh are heated that on

, ‘the - fuel 15 conve orted mto a Gas~'~'.
be FOF@ li_ Gllt(’u S i, Te 611011 10 Cl}rllrldelcs

_'_1();3' .

Tt will be un derstoc»d that the Lwentmn 15

:ﬂot limited .to the- details of construction
hercinbefore  described.:
-respective: sapply C(}ndmts may be arranged
‘in relation to the exhaust gas conduit in any‘_-;_‘- Fo
other suitable manner and may be provided =~
“in the form of coils or otherwise as desired.

For eaample, the
110

Thus, according to a modification the cham-

ber 1 may be of cylindrical form and-pro--
, vided with end plates having centrally B
posed apertures through Whmh the exhaust™
-gas conduit and one or more of the fuel sup-
ply conduits may extend. In place
viding the-end -

]at@

Of Pr{)_-. R
15 with air inlets 14 as .
'- dﬂscmbed ‘the end plate may ‘be of spider
for matlon or may be otherwise arranged to =
permit air to flow into the chamber. S Fap-
thermore, the chamber 1 may be otherwise
_-heatefl as by providing it with a jacket 1
“through 'which the exhaust gases may be = .
caused to:pass, in which case the arrangement
of the fuel supply conduits is suitably mod- .
.1ﬁed Altematlvely,, any: other suitable heat- =~

- Ing means Such as, electrlcal re.eustances ca,pa-f 1-.1':3_0_'1-;'

115

dis-
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o ble of poj nnttlno loody 1oﬂuldt1on of the_'
¢ - temperature of tho nn:itme components may
- i-;_.be, employed e o

cEoelaime—

e Apparatns for heo,tlng fuel and alr usod'-_:j-

_"_fiov formuig the enploswe 1n1‘{tmo 0“p nter-

- nalcomb ustl N _engines” comprising
. ber having an air 1nlot at oneend and formed
- at the ooposlto end for connection to the air
Cindet plpo of a carburetor, a conduit for ex-

o withthe oztermr surfaoe of the oxhaust gas SRR
IR r::ondult ' o
St 40 An appal atnu f_or c:fo];l:ell*vi:oly he‘ttlng th(,
oL -.gll“f;_-j,oonlponents of an éxplosive mixture includ-
S s Ing A o‘lambﬂr* opon at one end for thead- - -+
' mission of air, an oxhaust gas conduit ex- o
s otending lonmtndlnall o '
. chamber, tho wall of the conduit being spaced
o odrom the wall of the chamber to- provide a
FREET 11

o B
O e

haust gases ex tond1 ng throvﬂh the said cham-

~_ber, one or more pipes for supplymg fuel to
. the nozzle of a carburctor t};teothng through
~said cliamber exterior to the exhaust gas con-

dmu, means for regulating the flow of’ e:xh’tnst
oases through. sald oz..hanst gas conduit to

numm a1 tho tunpemmre of the pipes below

“the vaporizing point of the fuel, and means

“whereby cold air may be adm.tttod mto the.
“heated alr passing out from- the S‘lld Ch‘ln’l-__
_;'fbﬂr to a carburetor-air inlet pipe. o
2. Apparatus for heating fuel an d Air used:f
,' ',‘_-for fornnno the oxplostvo mixture of inter-
. nal oombustlon engines comprising. a chams-
5 ber having an air 1nlot at'one end and formed
- at the Olﬁposwo end for connection to the air
~inlet pipe of a’ carburetor, a conduit for ex-
haust cases e3 erdmo bhronﬂ h the said onam-}’-
ber and promofﬁd Wlth a constri cted outlet,
. 2p.one or more pipes for Supplyn
- mozzle of a carburetor extending throu gh said
~ chamber exterior to the exhaust oas oondmt |
~means for reﬂnlatmg the ﬂow of o“f;houst
~ gases thi ough “said exh
."":-._'malTlu:ol*l tl
-the vaporizing’ point of
i_who? eby oold air nmy be admitied
 heated air passing out from the s m:::UC
e ‘-;lto a carburetor air inlet pipe.

tolnpﬂmtt

into the

3. Inan apparatus for separ otely heatmn

_;._:_._.“,__.._}j_'“__'i-;—_.:;j_?;-tho components of an explosive mixture, a
S och qmbor open at one end to the admission. of :
. cair, an exhaust gas conduit arranged within

el fmd spaced from the wall of said Ch‘LI’HbOI‘ a

45 heavy fuel pipe extending. longitudinally of

+ - the chamber between |

~ . exhaust-gas conduit, and a lighter fuel pipe
o extending longltuchna,]ly of tho chamber be-
-2 yond the exhaust gas conduit, the. latter con- .

‘cham-

fuel to tho'

avst oas condmt to
re of tne pipes below
F the fnol, and means

oh .:tmbﬂr*-

said chamber and the-

_ihaust 2as oondmt to vary the heatlng eﬂeot
oi' the exhaust gases on the respective fuels.

’ . I . o, .
R . 1 ' " T
. v . LA : Lt T
' . - .
’ ) oL T
. . - I. .
et .
. B 1
. '
H
'
'

‘5. An apparatus for separately heating thej-_--:-j '
components of an explosive mixture mclud-f” L

Ing a chamber open at one end for:the ad- g
‘mission of air, an exhaust gas conduit ex= - i
tending longltudlna,lly of and within said
“chamber, the wall of the conduit being spaced. -
- from the wall of the chamber to provide a =
heating area, means for controlling the ad- »; -
f-'mlssmn of exhaust gases to the exhaust gas ..
_.._oondnlt and a plurallty of independent fuel - -~
pipes e‘x.tondmo- longitudinally of said }n'a'a,i;--':f?f*_;___'_I';..-,_i ;
ing area, said pipes being spaced at relative- =~
1y dlffolent ‘distances: from the wall of the o5
~ exhaust gas conduit to vary the heating effect .
of the exhaust gases on the respeotlve fuels, - ¢
~one of said fuel pipes at least being in direct . .
contact w1th the Wa,ll of the oxhanst gas. oon-ji]- '

duit.

6. An npparatus for SBP&I‘&tEIY hea,tmO‘ thofr B
ﬁoomponentfs of an explosive mixture includ- I
ing a chamber open at one end for the admis- -
-sion of air, an exhaust gas conduit extending
lono'ltndlnally of and W1t111n said oha,mbor
the wall of the conduit being spaced from the -

wall of the chamber to PTOWde a ho‘ltlno;f:?” :

longitudinally of said heating

thorofrom

- In testlmony nrhereof I aPﬁx my Slc"lmture”f""f""j: 'rf
-thl‘S 95th day .

of Sep tember, 1929,
J AMES LEIGHTON WHITEMAN

duit beiig a,rra,ngod substantmlly in contact =

. c6o-heating area, and means for controlling the .
Lo '3-};_.;&(11’111881011 of exhaust gases to the exhaust gas

of and within said

':'_f":“'f-:‘*oondult and a plumht’y of 1ndependent fuel "

.. pipes exténding lon%
~.. . 'ingarea, said pipes
f’.ly d1

tudlna,lly of said heat-
eing spaced at relative-
Terent dlstances from tho wall of tho  exX-

._ o,rea means for controlling the admission of._; S

._ .exhaust oases to the exhaust gas conduit, a-

._'--"plurahtv of independent fuel pipes ontendln nf.j'- 05
area, said .

- pipes being spaced at relatively: chﬁerent dis-

“tances from the wall of the exhaust oas con- o

- duit to Vary the heating effect of the oxha,ust“_ PR

eases on the respeotwe fuels, and manually'

-oontrolled means for admlttmg relatively =

~cold air to the chamber. adj aoent the Outlot-__;:-;

L ] 20 L
s
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