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' 'VAPORIZER.

1,015,285,

" Application filed June 2, 1908, Serial No, 436,200,

To all whom it may concern:

Be it known that I, ELisam B. BeNmaM, 2
citizen of the United States, residing at the
city of New London, in the county of New
London and State of

in Vaporizers, of which the following is a

specification, reference being had therein to |

the accompanying drawing.

By invention reldtes to vaporizers or gasi-
fiers for converting hydrocarbon oils, and
particularly heavy hydrocarbon oils, into a

. Vapor or gas suitable for use in internal

~ combustion engines, in gas burners, ete.
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A further object of my invention is to con-

duct the vaporization or gasification of the

oil by means of waste heat—for example,’

the waste heat contained in the exhaust gases
of an internal combustion engine. U

My invention comprises means for spread-
ing the oil over the surface of a heated por-
ous material, preferably earthenware or the
like, whereby the oil is converted into a
vapor or '
hereinafter

Is Tepresented in the accompanying draw-

ings, forming & part of this specification, in.
-which similar characters of reference indi-

cate corresponding. parts in all the views.
In the drawings: Figure 1— is a side ele-

vation representing an internal combustion

enginé with my fuel decomposing device at-

tached theréto, showing a diagrammatic view
+ of thie arrangement of the fuel feed pipe and

air pressure tank. Fig, 2— is an enlarged
sectional elevation showing my apparatus
gttached to an engine cylinder. Fig. 38—

is an enlarged: view of the interior end of-
_the central air inlet
struction whereby the passing exhaust gases
" serve to draw in the outside air. Fig. 4— i«

‘8 face view. of one of the plates between |

pipe showing the con-

which the porous disk is held. - Fig. 5— is a

* detail of said porous disk. - Fig. 6—is a cen-
- tral sectional view of the mixing device

50

throigh which. the-raw material passes .in’
~ flowing from the supply tank to the decom-
posing plates. Fig. 7— is a modification
showing the porous. material as made in a -
tubular . form,: likewise. the heated surfaces
over which the mixture is to pass, one fitting

Sbé@iﬁéa{tion.ot Letters Patent.

| inside and the other

_ .sented  my
Connecticut, have in-'
vented certain new and useful Improvements .

gasj also various other features
described and  particularly

‘pointed out in the claims. - o

.. A practical embodiment in the invention

-throngh  the

‘sively through the

‘heated and one to a

|
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tube.. : ;
CIn the accompanying drawings I. repre-

connection

outside of the jmf_oﬁs _.
‘ 55

vapor or gas making device:in::
with an internal combustion en-.:

gie, the latter being used as source of

heating gases, the gas or vapor produced in

gine to operate it.

60
the apparatus being .delivered to said en-i -

- In ‘the drawings I have_represente(i-th.é,;

simplest form of
tion engine, but my device may be used. on:
an engine of any style or construction. . .,
1 represents the ordinary water-jacketed

engine cylinder supplied through the circu- ,
crank case 8 is made in
any of the usual forms and in this construc-.

lation pipe 2. The

two-cycle internal combis-.

65
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tion the mixture is admitted thereto ~through-f

| the inlet pipe 4. -
_ provide a simple .and effective -
means for applying heat to the fuel and then.-

75
porous plate 5 prefsi: -

In order to

subjecting the ‘same to a. straining action: T
have provided a central )
erably made in the form of a disk, see Figs,

2 and 5, said disk being made of porcelain, -
a porous’

clay, or any other substance of
nature. Acentral hole 6 is formed in said
disk to receive the hubs of the

the gas passes’in going
other of said plate.

of metal, the internal face of each disk-being
provided. with circular ,
communicate with each other through the.
channels 11, see Fig. 4. The fuel enters
inlet port 12 and passes
through the circular channels 10 commenc-
ing at the outer near the circumference, of

sald plate to the inner channel near the cen-.
 ter thereof.

From this channel it
through the port 7 to the opposite
and works its way

{)asses\
plate 9
outward passing succes-
concentric channels 9* in
this plate, which are preferably shallower
than those in the opposite plate. - The gas or
Vvapor so produced passes through outlet ipe
18 and pipe 4 into the engine cylinder'wEe're
it is used in the ordinary way. It is found,
in"order to obtain the desired effect on the:
mixture, that_both of said plates should be

‘ ‘inclosing :
plates. A small hole 7 is also made through
said disk which forms a port through which,
from one side to.the -
This porous plate is in-
closed between two disks 8 and 9, preferably.

grooves 10 which,

80
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very much- higher tem-
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perature than the other, and in order to ab-
fain this result and apply the heat in a
_simple and practical way, a shell 14 is
formed around said plates the sune being
5 preferably made in two parts and bolted to-
gether as at 14%, the inner member of which
is provided with a threaded.-hub 15 which is
adapted to be screwed onto the exhaust pipe
16 of the cylinder 1, the heated gases in
‘1o this way first come in direct contact with the
inner plate 9, heating the same to a high
degree, after which they pass around said

plate through the cirenlar outlet ports 17, |

* see Figs. 2 and 4, over the back or outer sur-
15 face of the second or outer plate 8, also heat-
ing this plate, but to a much lower degree
than that of the plate 9. The exhaust then
passes out through the passage 18 and pipe
19 to the open.air. :
99 It is found inethe use of crude oil, and
" the like, in my device, that the same should
be.thoroughly stirred before it is allowed to
“pass between the heated plates. The fuel
_for. this purpose is fed from the supply
o5 tank 20 in which is preferably generated a
prassure of air by a hand pump 21 or a
power pump, (not shown), run from the
engine, or the fuel may be fed by gravity,

if desired. Tn this way the fuel is forced’

a0 or fed throngh the supply pipe 22 to the
. mixer 28, which is Jocated in the exhaust
pipe 19. This mixer is preferably construet-
ed in the form of a cvlinder 24 filled with
small balls 25 and held to turn freely in the
35 bearings 27 in the casing 28. A series of
* longitudinal fins or vanes are located at in-
tervals around the periphery of said cylin-

" dev so that the exhausting gases in passing
will eause said cylinder to rotate rapidlv.

- 40 The inlet pine 22 is provided with a stop 31

so that as the fuel enters through said pipe
it passes into said cvlinder through the small
holes 30 and after being thoroughly shaken
wp and mixed coming in contact with the
45 loose balls in the rapidly rotating cvlinder
it passes out again throuch the small holes
39 and thronch the pipe 33 between the de-
composing plates, ahove described. :
Tn order to provide a simple and effective
50 means for admitting air to the exhausting
gases a central. tube 34 has been provided
“on the inner end;of which is fixed the cap
35, see Fig. 3. which cap extends back along
the walls of the tube and has a 1ip 36 which
55 ‘overhanes the inlet holes 37. On the outer
end of this tube is an inlet valve 38 held
normally closed by spring 39. said valve be-
ing opened by the sucking action of the ex-
hausting gases, when liberated from the cvl-
60 inder. through the exhaust port 41 into the

channel 42 as the piston 43 descends, to-

~open the ports 40 and admit air into the
tube and throngh ports 37 into the chamber
49 where said air is mized with the exhaust-
65 ing gases supplying sufficient oxygen thereto

. 1,015,286

tp cause. a continued combustion whereby
all of the remaining particles in the gases
are consumed to free the exhanst from ob-
jectionable smoke. In order to provide a
further supply of air a series of holes 44
have been made through the exhaust neck
16 onto which the cup-shaped member 35
| 18 threaded, an inlet air valve 46 is formed
| on said member which valve is also adapted
to open automatically by the passing ex-
haust and draw in more air, if desired.

T do not restrict myself to distributing the
oil over a porous plate as any convenient
or practical porous substance or material
may be used for this purpose, neither do I
restrict myself to making the same in the
form of a disk or plate as the same may be
made in a tubular form, if desired, as iltus-
trated in Fig. 7, or it may be made in any
other convenient or practical form. In the
construction shown in Fig. 7 the fuel is ad-
mitted through the pipe 47, Is carried
aronnd the outside of the porous tube 51 by
meand of the helical groove 48 then passes
from the outside to the inside of said tube
through the port 49 and back through the
helical grooves 52 on the inner surface of
said tube and out to the engine through the
pipe 50, the exhaust from the engine enter-
ing through pipe 53 where it comes in con-
tact with the inner plate then passes out-
ward through the ports 54 and back through
the tube 55 over the outer plate thence out
to the open air through the pipe 56.

The operation of my device is more par-
ticularly described as follows: In order to
heat the plates to the desired temperature
to properly convert the fuel into gas for
use in the cylinder it is found most con-
venient to first start the engine on gasolene,
which is supplied from a tank, not shown,
through the pipe 57, carbureter 58 and pipe
4 to the engine. The heat from the exhaust
in passing out first comes in contact with
the plate 9 and then with the plate 8 quickly
heatino them up to the desired temperatures,
after which the valve 60 is closed shutting
off the sunply of casolene and the valve 61 1s
opened allowing the fuel, which has been de-
composed and ‘prepared, to_enter through
the supply pipe 18 when the engine will
continue to run and will develop greater
power on the less expensive fuel. T do not.
however, restrict myself to this method of
starting the engine as any means may be
emploved for heating the plates in which
case the engine may be started 'directly
from the low grade fuel mentioned. Neither
do T restrict myself to the precise construe-

and described, nor to the varions details
thereof, as the same may be modified or re-
arranged in various particulars.

'The invention is exceedingly practical in
its construction and

tion and arrangement of parts herein shown

effective in its oper- -
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ation and by its use the lowest grade or
cheapest of hydrocarbon fuels may be em-

~ ployed. and cause the engine to develop

10

15

20

greatly increased power over the higher

grades of hydrocarbon
lene, or the like. . .
In my Patent No. 920,903, dated May 11,

fuel, such as gaso-

11909, T have claimed the general structure

of the gas making apparatus herein illus-

trated and described, except as to the port-

through the porous material, and the means
for supplying air to the exhaust gases of
the engine.

Having thus described my invention, what

I claim as new and desire to secure by Let-
ters Patent, is: .

1. A vaporizer or gasifier for hydrocarbon
oils and the like, comprising in combination
a solid body of porous material having a
port or passage leading from one side of it
to the other, means for distributing oil over

- one side of said body, means for collecting
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gas or vapor from the other side of said
body, and means for heating said porous

"body. .

2. In a vaporizer or gasifier for hydro-
carbon oils, a porous member having a port
leading from one side, to the other, means
for subjecting the opposite sides of said
member to heat of different degrees, means

for passing the fuel over both faces of said.

member, and means for collecting the vapor
produced. , ' ‘

3. In a vaporizer. or gasifier for hydro-
carbon oils, a porous member having a port
leading from one side fo the other, means

. for subjecting the opposite sides of said

40

member to heat of different degrees, means

for passing a thin film of fuel over both.

faces of said porous member whereby said
fuel is decomposed and the gases separated,

- and means for collecting the gas or- vapor

45

evolved. . _ - .
4. In a vaporizer or gasifier for hydro-

carbon oils, a porous member provided with

a port leading from one side thereof to the -
other, means for heating the opposite faces -
of said member. to temperatures of different. .
degrees by circulating gases:therearound, an- - -

inclosing plate on each side: of said member,
said plates being each provided with chan-

site face of said member. o
5. A viporizer or gasifier for hydrocar-
bon oils and the like, comprising in combi-

50

-nels adapted to guide the fuel first over one -
face of said member and then on the oppo- -

55

nation a solid body of porous material and.. -

inclosing inembers therefor, space being pro-
vided on one-side of said porous body for
distributing oil, thereover, space being pro-

60

vided on the other side of the said porous -

body for collecting gas or vapor, a heating
chamber-inclosing said porous body and its

inclosing members, and adapted for the flow -

through it of the exhaust gases of a gas en-
gine, and means for introducing air to such
chamber to complete the combustion of suell
exhaust gases. :

6. A vaporizer or gasifier for hydrocar-

bon oils and the like, comprising in combi-

nation a solid body of porous material and-

inclosing members therefor, space being pro-
vided on one side of said porous body for
distributing oil thereover, space being pro-
vided on the other side of the said porous
body for collecting gas or vapor, a heating
chamber inclosing said porous body and its
inclosing members, and adapted for the flow
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‘through it ‘of the exhaust gases of a gas’ -

engine, and an air conduit passing centrally
through such chamber and connected to.such
chamber near the gas-admission point there-

8¢

of, such air conduit having means at its -

outer end for the admission of air, -

In testimony whereof I affix my signature:

-in presence of two witnesses. R
L ELIJAH B. BENHAM,
. 'Witnesses:’ T R
“Wwu. T. Curres, ,
W. HaMproN pE FoNTAINE.
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