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‘Ing or other useful purposes.
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To all whom it may concern: |
Be it known that 1, THOMAS TOMLINSON, a
subject of the Queen of Great Britain, resid-
ing at Bray, in the county of Wicklow, Ire-
land, have invented certain new and useful

Improvements in Apparatus for the Vapori-
~ zation, Combustion, and Utilization of Hydro-
carbon Oils, of which the following is a speci-

fication. D | -
My invention has for its object to effect the

vaporization of heavy hydrocarbon oils in a |

more efficient way than has been hitherto
practicable.
tion of apparatus for carrying on what I de-
nominate ‘“stage vaporization.”
ploy my apparatus . for
power.in an internal-combustion engine or
In a compressed-air engine (the combustion
In the latter case taking place in a closed
chamber external to the engine)

_ In any attempt to utilize the elneljgjr of com-

- bustion of hydrocarbon oils with air (or with

25

pure oxygen, if intense heat be desired) .the -

problem is to add to a definite quantity of air
a definite quantity of oil in a state of vapor.
Generally the vaporizing of the 01l is effected

by taking a relatively small proportion of the

total air, heating such air to a high tempera-

ture by passing it through a coil su rrounding

a flame and passing the air 50 heated over
the measured quantity of oil, also prefer-

. ‘ably heated, which is carried off as vapor to

35

mix with the remainder of the air. ~Accord-
Ing to my invention I usually retain the same
main division of air into vaporizing-air and
main-air supplies; but in order to obtain a

. greater efficiency of vaporization I treat the

50

vaporizing-air differently. Instead of heat-

> Ing the whole vaporizing-air by external
‘means and passing the air so heated over the

measured-oil supply for the purpose of vapo-
rizing it I divide the vaporizing portion of

~ the air-supply into a number of suitably-pro-

portioned divisions, (of which one only—the-

first—isexternally heated,) and Isimilarly di-
vide the measured-oil supply into a humber

of suitably-proportioned divisions. I effect
‘the combination of the total vaporizing-air
and the total supply of oil as vapor in the

following manner: I take the small quantity

- of externally - Lheated air and by its means

- This T accomplish by the adop-

on.” I may em-
the production of |

| the application of the vaporizer to

or for heat- |

rized oil at the first

vaporize the first portion of the oil. Next I
utilize the heat of combustion of the oil so
vaporized (ignited after combination with

second portion of the vaporizing-air) to heat

the third portion of the vaporizing-air to such

ply is added and the final ignition and utili-
zation takes place. By this means I obtain a

very efficient vaporization without the neces-
81ty of providing a large external flame, and

S0 am able to utilize the denser and cheaper
hydrocarbon oils
where the lighter and dearer oils are now

used.

~ The annexed drawings are diagrams 11lus-
trative of my invention, Figure 1 showing
. an engine
using the ‘““Otto” cycle; Fig. 2, its applica-
tion to cases where it is desired to use an or-
dinary compressed -air engine without ex-
plosion and in which the high temperature
permissible in a water-jacketed cylinder is
not practicable, and Fig. 3 its application to

(possibly even oil refuse)

55

a temperature as shall vaporize the second
| oil-supply, and so on until the main air-sup-

6o

70

the production of heat in a fuarnace or other

chamber. .. . :
The drawings being diagrammatic, it has
been assumed for the sake of simplicity that

the oil is drawn up by the heated air in proper

quantity as an induced stream by properly-

Placed nozzles upon the well-known ‘“scent-

spray” method; butitistobe understood that
any method by which the oil is delivered in

proper quantity proportional to the air-sup-

ply at the points where it is vaporized is avail-

able. It has also been assumed that oils of

different qualities are used at the first and

second points of delivery. This is to ecover

the case where on account of using after the

rizable with difficulty it may be necessary to
use (at least at starting) a more easily vapo-
point. It has also been
assumed that electric ignition is used; but
any form of ignition is available, and in par-

ticular where the action of the apparatus is

continuous ignition by heated surfaces will
be available after the innersurfaces or parts

S0 -

31e

| first ignition an oil (or refuse) which is vapo-

ICO.

of them specially prepared have reached the -

requisite temperature. __
_In the diagrams the reservoirs from which

} theoilsaredrawn areshown athandj. Tubes
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t> the Otto eyele.

=

h'and 7' serve for conveying the oils from the
reservoirs to the orifices at the nozzles g g.
The ignition-points are shown at « and ¢, and
the electrie circuit is indicated byz. The ad-
mission-orifices b, ¢, and d are illustrated as
being formed by the snperposed conical parts

or castings 7, S, 9, 10, 11, and 12, the inter-

stices being filled with refractory material v.

By way of illustration I will first explain
the action of my vaporizer as applied to an
ordinary explosive-oil engine, Fig. 1. Upon
the outstroke of the piston ¢' (supposed to
be the first stroke of the Otto cycle) air 1s
drawn through the admission-valves*into the
cylinder 7 through the pipes or openings 1 2
3 4, the orifices ¢, b, ¢, and d being of such
dimensions that suitable quantities of the air-
supply flow through the pipes or openings 1
2 3 4. That portion of the air which flows
through the pipe 1 is heated by passing it
through the coil w, surrounding the flame of
the lamp 7, and in its passage over the nozzle

g it draws up, sprays, and vaporizes a suit-

able portion of oil from the reservoir . Pass-
ing on toward the cylinder 7, this mixture of
heated air and vapor of oil meets the portion
of the vaporizing-air which flows through the
pipe or opening 2 and issues from the annu-
laropeningb. Thisissufficient tosupply the
extra air necessary for the combustion of the
oil-vapor present. The resulting mixture of
vaporized oil and the air necessary forits com-
bustion is ignited by the spark . It is of
course arranged that this spark shall be in
action only upon the admission stroke of the
Otto eyele of the engine. The products of
combustion caused by the ignition at an ex-
tremely high temperature, passing onward to-
ward the eylinder, meet the third portion of
the vaporizing-air, which flows through the
pipe 8 and issues from the annular opening c.
This is sufficient in quantity and will be heat-
ed to a sufficiently high temperature when
mixed with and heated by the products of
combustion to efficiently vaporize the prinei-
pal oil-supply (which it draws from the reser-
voir 7) without the formation of deleterious
products. The mixtureof products of combus-
tion,air, and vaporized oil still flowingonward
meets the main-airsupply which flows through
the pipe 4 and issues from the annular orifice
d and which is sufficient to supply the extra
oxygen required for the combustion of the
oil-supply taken up by the vaporizing-air.
This cyecle may be repeated as many times as
requisite, each time a larger quantity of oil

being vaporized, a larger quantity of air

added, and the whole ignited, and so on, with
the object of producing a large amount of
heat (whether in the formof flame or heated
vapors) by vaporization and combustion in
successive stages. When applied to an oil-
engine, the heated vapors will eventually be
drawn through the lift-valve ¢° into the cyl-
inder 7, where it issubjected to compression,
ignition, expansion, and expulsion, according

If instead of being drawn |

690,486

in by inspiration air is forced through the
apparatus by the action of a pump-cylinder
separate from the engine-cylinder, it is evi-
dent that the vaporizer becomes applicable
to the ordinary impulse-every-revolution oil-
engine. | -

It will be understood that in the instance
ogiven in Fig. 1 the final ingnition will take
place in the engine-cylinder; but when vap-
orization is being produced for such pur-
poses as the production of a flame or for a
heat-engine another pipe or opening 5, lead-
ing to the annular orifice e, Figs. 2 and 3, 18
added and ignition takes place at y—that 1s
to say, the mixed products of combustion, air,
and vaporized oil are ignited at the point ¥
and burned in presence of some excess of air,
added through the pipe 5 and annular ori-
fice e, as shall keep the temperature from ris-
ing above the point at which it can be eco-
nomically stored or conveyed to a distance to
be there utilized. In Fig. 1 it will be seen

75

30

that the necessary quantity of air is sucked go

“through the vaporizer. When the airis forced

through it, some alterations must be made.
In the arrangement illustrated in ¥ig, 2 a

suitable pump (driven either off the engine-

shaft or by a separate engine drawing its sup-
ply from the same reservoir & as that which
supplies the main engine through the pipe m)

‘compresses air into the reservoir or drum /

through the pipe n. -

It is obvious that in lieu of the drum or
reservoir [ I may employ a series of pipes con-
taining air compressed to and stored ata very
high pressure admitted to the engine through
a reducing-valve. In this case itisclear that
my apparatus placed upon the pipe leading
from the storage-reservoir to the motor will
be the means of substantially increasing the
work done by the compressed air. If the mo-

tor be such that it can use without damage

vapors at the temperature of combustion at
the point 7, then the admission of cooling-
air at ¢ may of course be dispensed with.

In Fig. 3, which is otherwise similarin con-
struction to Fig. 2, it will be seen that the
means for the admission of final cooling=air
is dispensed with and the heated products of
combustion passdirectinto the furnace-cham-
ber, (indicated at s.) The compressed airis
shown in this case as being supplied by a ro-
tary blower {. Alternately an induced draft
may obviously be employed. |

7 pin Figs. 2 and 3 represent a possible ar-
rangement of valves for the purpose of modi-
fying the air-flow through the system. The
pipe 6,leading to the chamber ¢, surrounding
the flame ignited at v, forms a by-pass line
of supply for the purpose of heating the air
flowing through the orifice a without the aid
of an external lamp, as f, after starting, and
when and so long as the apparatus remains
in action. Of course the pipe leading from

the chamber ¢ to the orifice ¢ must be effi-
ciently covered to prevent loss of heat by ra-
The line of pipes r in Figs. 2 and

diation.
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318 for the purpose of placing the oil-reser- ! 3. The combination of a series of nozzles, 30
- volrs under the general air-pressure of the means for supplying a relatively small quan-
system. . - | tity of oil to one of the nozzles, means for
~ Instead of initially dividing the whole air- supplying air thereto, igniting devices for ex-
§ supply into vaporizing-air and main-air por- | ploding this mixture, means for supplying
tions (of which latter portion the cooling-air | air to the apex of the next nozzle in the series 35
- forms part in Fig. 2) I may initially divide | and causing it to mix with the products of
- the whole air-supply so that the cooling-air combustion resulting from the airand oil sup-
. alone forms one division and the vaporizing- | ply to the first nozzle, and means for supply-
10 alr and the air for final combustion together |'ing oil and air to the apex of the next nozzle
. form the other division, this latter part being | in the series. - I | 40
~ again subdivided, asillustrated in Fig. 1. | 4. The combination of a conical nozzle,
- Iclaim as my invention— .~ | means for supplying air to a chamber in the
- 1. Thecombination of means for mixing oil apex thereof, means for supplying oil to this
15 with air, means for igniting this mixture, chamber, a second conical nozzle adjacentto
- means for causing the products of combustion | the first-mentioned nozzle and having a cen- 45
“thereof to mix with g further supply of air, | tral chamber, igniting devices in this cham-
means for causing this last-mentioned mix- | ber for exploding the oil and air passinginto
- ture to vaporize a further supply of oil, and | it from the chamber in the first nozzle, means
- 20 means for combining a further supply of air for supplying air at the apex of the second
- therewith. - nozzle, a third nozzle, and means for supply- 5o
. 2. Ina vaporizer, the combination, with an | ing oil and air thereto near its apex. =~
- Initial or one vaporization, of means serving | 1In testimony whereof I have hereunto sub-
o respectiv?%)_gf (a) to ignite the initial or one | seribed my name. - o
25 mixture, (b) to admit thereto a portion of the | o, |
- vaporizing-air for the purpose of vaporizing a o . [HIOMAS TOMLINSON'_
. second or following part of the oil-supply, and | Witnesses: . :
(¢) to admit the main-air supply which final A. F. SPOONER,

- mixture‘is“ignited,"s,ubst_a;ntial]y_as set forth. | J. SUTTON.

-
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