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To all whomw it may concern o ] In the dmmnﬂ's formmn' a part of this
Be it known that I, ALBERT HAYES, a utl- specification, qure 1 i1s a-view illustrating
zen of the United States residing at S@ltLake the applw&hwn of my invention to an-en-
- City, in the county of Salt Lake and State of | gine. Fig. 2 is a central VBPthd,l section of
5 Utah, haveinvented new and useful Improve- ;the saine. 55
~ ments in Apparatus for Vaporizing Oil and | Referring to the drawmgs the numeml 1
Obtaining a Fixed Gas Therefrom, of which | represents a tank for containing oil, said oil
the following is a speclﬁea,bmn - .| being continuously under pressure. A pipe
The object of my invention is to promde an - 2, having a valve 3,leads from the tank1to = .
1o apparatus in which hydrocarbon oils, suchas | a head 4 smd head eonsmbmw of a disk 5, hav- 60
.gasolene and the like, may be Vap011zed the | ing a eeutra,l_ perforation 6 'and a4 valve-seat
vapor mixed with air, and the mixed vapor | 7. Fitted to the valve-seat is a valve 8, held
and air converted into a fixed gas capable of | in proper position by a cap 9, against which
being stored without danger of stratification | the flat side 8* of the valve fits. The rear

15 or condensation and separation of bhe mpor face 8° of the valve does not fit the seat tight, 65 .

-and air. allowing a sufficient quantity of oil to ooze
‘With this object in view my ‘invention around 113 and the seat to the vaporizer. To
consists in the apparatus hereinafter de- | the rear of the head 4 is secured a vaporizer-
seribed and claimed in which oil under pres- | tube 10, provided with a cap 11, hdwng a |

20 Sure is fed through a valve arranged to be valve- seat 12 therein. 7¢
automa‘meall} regulated to a tube in which | . Passing through the hea,d 4 a,nd the vapo-

it 18 vaporized by heat and from which the | rizer- tube 10 is a-valve-stemn 13, carrying on
vapor is discharged into a chamber or trap | its inner end .a valve 14, passing th:oun‘h the
into which air is admitted and in which the | valve 8, which is thus held from sidewise move—'

25 vapor and air are mixed and the mixture sub- | ment and guided in its movementto and from -75

| ,]eclsed to heat sufficient to eonvert the mix- | its seat by the valve-stem, on which it slides
ture into a fixed gas. 1 freely, and surrounding the stem within the
My invention a,lso consists i in the details of vaporizing-tube is a packing, preferably of
construction hereinafter pa,rmcularly pointed | ashestos or some analogous matena,l which
30 out and c¢lalmed. S latter is incased within a tube 14%, so as to 8o
Heretofore for power purposes as we]l as | withstand the pressure as the Vaporis'ereated. o
for other purposes, it has been customary to | T'he purpose of this packing 18 to restriet the
vaporize oils and to mix the vapor with air, | too full flowing of the oil. ~The lower end of
either in the cylinder of the engine or in a | the valve-stem 13:is made angular in cross-

35 chamber adjacent thereto, and to ignite the | section and is secured by a set- -screw 13* in a 85 o

- mixture at once before condensation and sep- | cap 13°, which is screw-threaded onto a nip- -
aration takes place. - This results’in a more | ple 18* on the cap 9. = By turning the cap 13>
~or less im perfect,oombubbmn and necessarily | the distance of the valve 14 flOIIl its seat, and-
moreor less unevenness of forcein the stroke | consequently the ﬂow of vapor, maJy be regu-
4o of the piston. As a further result, it being | lated. 9o
impossible to store the mixture of vaporand | The inner end porbmn of the V.:LpOI‘lZlIlg- R
air, special means for starting the engine | tube 10, which is preferably vertical, is pro-
must be used in order to set in opera,tlon the jected: into and sustains an a.tmospberlc alr-
devices by which the oil is vaporized, mixed | introducing tube 15, whichis composed in the
45 Wwith air, and introduced into theengine-cyl- | present msta,nce of a horizontal member 16 g5
inder. By my invention it is made possible | and a vertical member18. Theverticalmem-
to have on hand reddy for use in starting the | ber is surrounded by what I shall term a
engine a supply of fixed gas capable of be- | ““trap” or ‘‘chamber” 19, into which the va-
~1ng stored indefinitely at any tempemtur { por and air are mtmduced as will be here- -
50 Wlbhout da;nger of combustion, | inafter and more pdrblcula,lly referred to. 'A IOO
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vertical pipe 21 leads from the chamber to a

gagsometer 22, wherein the generated fixed gas

is stored as rapidly asitis ecreated. This ver-

tical pipe 21 is preferably counected to the

chamber 19 at a point above its bottom.
The vaporizing -tube 13, air-supply pipe,

chamber 19, and gas-pipe 21 are preferably

arranged, as shown, within the exhaust-pipe
22 of an engine, the exhaust-pipe consisting |
of a horizontal portion 22* and a vertical por-
tion 22°, having a closed bottom 22¢ through
which the vaporizer-tube 10 and gas-pipe 21
extend and having near its bottom an outlet
224 for the escape of the products of combus-
tion. Thechamber19 being placed,asshown,
directly in line with the horizontal portion of
the exhaust-pipe is in position to receive the
exhaust from the engine at its highest tem-
perature, with the result that the external
wall of this chamber and the -upper portion
of the pipe 21 will be heated to the tempera-
ture necessary to insure the fixing of the gas,
a temperature which should not be less than
700°. The vaporizer-tube 10 being arranged
vertically,asshown,will be less highly heated,
even in its upper portion, than the chamber
19, while the produects of combustion 111'pass-

ing to the lower end of the tube will have time

to cool materially,; and its lower portion will
consequently be at a temperature much less
than that of the chamber 19. If the pressure
in the vaporizer-tube 10 becomes excessive,
it will by acting on the upper faceof the valve

3 cause the lower face 82 of the valve to close.

the end of the oil-supply pipe 2, and thus shut
off thesupply of oil. Assoon as the pressure
in the vaporizer-tube is reduced the valve 8
will be lifted by the pressure of the oil and
the oll will ooze around it and enter the vapo-
rizer-tube. In this way the supply of oil will
be automatically regulated. Theair-tube 1)
1s provided with a valve 15*, by which the
amount of alr introduced is regulated. By

manipulation of the valves 14 and 15* the

relative proportion of vapor and air may be
regulated, so as to obtain a fixed gas of any
desired quctht}

The operation of myinvention is as follows:
The engine having been started and the ex-

haust f roimn the cylinder directed into the ex-

haust-pipe 22, o1l entering the valve-seat at 23

under pressure oozes arouund the valve to the
vaporizer 10, when it is heated by the exhaust

products, and by the time it has passed
through the asbestos and reached the oppo-
siteend of the vaporizing-tubeit is completely

vaporized and ready to be introduced into the

chamber19. The valve 14 isopened, and the
desired quantity of vapor is discharged into
the air-inlet pipe 15.
vapor draws in air through the valve 152, and
the vapor and air are mixed in the tube,
mixed vapor and air passing above the edge
of the vertical portion 18 of the air-inlet pipe
comes in contaet with the highly-heated walls
of the chamber 19, by which it is converted

The discharge of the
The.

ous and is discharged into the gas-pipe 22,
which eonveysittothe gasometer. The mouth
of the gas-pipe 22 being above the bottom of
the chamber 19, any of the mixed vaporandair
not completely converted into a fixed gas will
tend to drop below the level of the mouth of the
gas-pipe and will comein contact with the bot-
tom of the chamber, by which its conversion
into a fixed gas will be insured. The cham-
ber 19 being mclosed within the exhaust-pipe
is exposed on all sides to the hot exhaust from
the engine. If preferred, instead of starting
the engine and utilizing its exhaust to begin
the vaporization heat from any other source
“may beapplied to the ehamber 19 and vaporiz-
ing-tube 10 until a sufficient quantity of gas
has been made with which to start the engine.
The vaporizing-tube 10 being filled, as de-
seribed, with a packing of asbestos or like ma-
terial and being arranged vertically,asshown,
the oil whiech enters through the automatic
regulating-valve will immediately upon its
entrance into the vaporizing-tube be broken
ap into finely-divided streams as it 18 ab-
sorbed by the packing material. There will
thus be no considerable guantity of oilat any
time in the tube.
portion of the tube will be sutficient to vap-
orize the oil to such an extent as to expand
its volume to many times its original volume.
As the partly-vaporized oil rises in the tube
it meets a more intense heat and i1s at the
sane time still further divided by the packing
material. At a point considerably below the
discharge-orifice the vaporization will be com-
pleted, wmh the result. that nothing but finely-
divided vapor.can be discharged from the v ap-
orizing-tube. The vapor so discharged will
necessarily be ata pressure much hllrhel than
that on the oilinthe supply-tank, the packing
in the tube operating to choke the back pres-
sure, 8o that the back pressure transmitted to
the regulating-valve will be very much less
than thatin the upper end of the tabes.
any time the volume of vapor generated 1in
the vaporizer i1s greater than the capacity of
the tube, the back pressare will close the valve
8 and shut off the supply of oil from the oil-
btank 1.

By such a eonstruction and opemblon I am
enabled to vaporize the oil, introduce heated
air, and mix the two t'ogebher wholly by the
waste or escaping heat. This utilization of
heat produces a combustion of the elements of
the oil in the mixing-chamber to such an ex-

tent as to render a gas totally incapable of

stratifying, enabling me to at all times have a
supply of gas in my gasometer of a given
mixture. A given mixture of gus in the gas-
ometer has many decided advantages. How-
ever, as I have shown my invention as ap-
plied to an engine I can better point out &
few of the advantages in conuection there-
with.  We will suppose the engine 18 to be
stopped. The valve 21*is closed and a sufhi-
cient amount of gasisin the gasometer. To

from a mixtare of vapor and air into a fixed | start the engine again, it is onl} necessary to
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turn on the supply of gas from the gasome- |
ter, whereupon the engine is immediately:

started without the usual preliminary use of
some auxiliary expedient. - Moreover, from
the first strokes of the engine the gasometer
1s replenished and the mixture therein is con-
tinuously maintained. |
While I have shown and described a stroe-
ture capable of performing the desired results,
many wminor changes may be made without
departing from the spirit and scope of my in-

vention, and I accordingly reserve the right

- to do so.
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Having thus deseribed my iilvent.'ion, what

I claim as new, and desire tosecure by Letters

Patent, is— | ) .

1. Inanapparatus forthe purposespecified,
the combination with a tank containing oil
under pressure, a vaporizing-tube connected
with the tank and having a valve-controlled
outlet, and a valve independent of the out-
let-valve controlling the supply of oil to the

~ vaporizing-tube constructed and arranged to
be operated to shut off the supply of oil by
the back pressurein the vaporizing-tube when

1t exceeds the pressure on the tank, of a fix-
ing-chamber, an air-inlet tube communicat-
ing with the fixing-chamber, the vaporizing-

‘tube being arranged to discharge vapor into
the air-inlet tube, and means for heating the

vaporizing-tubeand fixing-chamber,the parts

being so arranged that the fixing-chamber is

subjected to a more intense heat than the

~vaporizing-tube; substantially as deseribed.

2. Inanapparatusforthe purposespecified,
the combination with a vaporizing-tube hav-
ing a vapor-outlet at one end and a valve con-
trolling the outlet, of means forautomatically
controlling the supply of oil to the vaporizing-
tube, consisting of a valve carried by and
freely movable on the stem of the outlet-
valve arranged between the oil-supply tube
and the entrance to the vaporizing-tube, the
space between the upper face of the valve and

the casing therefor being sufficient to permit

oil to be forced into the vaporizing-tube and
the lower face of the valve fisting tightly in
1ts seat when forced to its seat by back pres-

sure from the vaporizing-tube; substantially

as described. | |

3. Inanapparatus forthe purposespecified,
the combination with a vaporizing-tube hav-
ing a vapor-outlet at its inner end and pro-

- vided with a filling of fibrous material, means

55

6o

for supplying oil to the outer end of the tube,
and means actunated by the vapor-pressure for
automatically regulating the supply of oil, of
a fixing-chamber and an air-inlet tube com-
municating therewith, the vaporizing-tube
being arranged to discharge vapor into the
alr-inlet tube, a gas-outlet pipe commmunicat-

-ing with the fixing-chamber and means for

heating the vaporizing-tube and fixing-cham-
ber; substantially as described.

4. In an apparatus for the purpose Speeiﬁed5 6 5- |
the combination with a vertical vaporizing-

tabe having a vapor-outlet at its upper end

‘and provided with a filling of fibrous mate-

rial, means for supplying oil to the bottom .

of the tube and means for antomatically reg:
ulating the supply of oil, of a fixing-chamber

and an air-inlet tube communicating there-
with, the vaporizing-tube being arranged to
discharge vapor into the air-inlet tube, a gas-

outlet pipe communicating with the fixing-
chamber at a point above its bottom, and

70

75

means for heating the vaporizing-tube and

fixing-chamber, the parts being so arranged-
that the fixing-chamber is subjected toa more
intense heat than the vaporizing-tube, sub-
stantially as described.- N
5. Inanapparatusforthe purposespecified,

the combination with a tank containing oil
under pressure, a vertical vaporizing-tube

connected with the tank having a filling of ¢
fibrons material and having a valve at its

30

lower end, constructed and arranged to be

operated to shut off the supply of oil by the

back pressure in the vaporizing-tube, when

1t exceeds the pressure on the tank, of a fix-
Ing-chamber, an air-inlet tube communicat-

ing with the fixing-chamber, the vaporizing-
tube being arranged to discharge vapor into
the alr-inlet tabe, and means for heating the

vaporizing-tube and fixing-chamber, the parts
being so arranged that the fixing-chamber is

subjected .to 4 more intense heat than the
vaporizing-tube; substantially as described.

9o
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6. In an apparatus, for the purpose speci-

fied, the combination with a vertical vapo-

rizing-tube, having a filling of fibrous mate-
rial, and having a valve-controlled outlet, of

100

means for automatically controlling the sup- =

ply of oil to the vaporizing-tube, consisting o
os

of a valve arranged between the oil-supply
and the entrance to the vaporizing-tube, the

and the lower faceof the valve fitting tightly

‘space between the upper face of the valve
and the casing therefor being sufficient to
permitoilto be forced into the vaporizing-tube
110"
In its seat when forced to its seat by back

pressure from the vaporizing-tube; substan-

tially as deseribed. _ o
{. The combination with a vaporizing-tube

‘having an oil-inlet at one end, and a vapor- |

outlet at the other end, of a valve controlling

the vapor-outlet and a valve controlling the -

oil-inlet, carried by and freely movable on

the stem of the outlet-valve; substantially
as described. | |

witnesses. S
o ~ ALBERT HAYES,
~ Witnesses: - |
- EDWARD F. COLBORN,

SAML. C. M1LLs.

| L - . 'Izo_' __
In testimony whereof I have hereunto set -
my hand in the presence of two subseribing =
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