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To all whom it may concerm:

Beitknown thatI, CHARLES F. RUBY,asub-

ject of the Emperor of Austria-Hungary, re-

giding at St. Louis, Missouri, have invented
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“a certain new and useful Improvement in Ap- {
| of supply of liguid fuel under pressure; 8e6c-

paratus for Controlling Temperature of Sub- _ _
ond, a vaporizing-chamber, which may or

stances to be Heated, of which the following
is a full, clear, and exact description, such as
will enable others skilled in the art to which
it appertains to make and use the same, ret-

erence being had to the accompanyinz draw-

ing, forming part of this specification.

This invention relates to a new and useful
improvement in apparatus for controlling

temperature of substances to be heated by
liquid-fuel burners, an object being {o regu-
late the supply of fuel to the burner directly
by the temperature of the part or mass being
heated and in such a manner as to dispense
with moving parts, the temperature of the
part being heated being allowed to act di-

rectly on the liguid fuel. | |
Another object is to simplify the construc-
tion of devices of this character and to so ar-

range the parts that when the burner isonce |

ignited it will be self-regulating without re-
quiring adjustment or further attention on
the part of the operator.

regulation; but by the use of my invention
thermostats are entirely dispensed with.

The principles upon which my present in-
vention operates can be briefly described as
follows: Liquid fuel under pressure, which
may be gravity-pressure, is admitted to a
vaporizing-chamber, which chamber, as is ob-
vious, is subject to the action of "heat, so as
to vaporize the liquid fael therein when the
heat is sufficient for that purpose. - This *‘ vap-
orizing-chamber,” as it 1s termed, 1s connect-
ed by a pipe to the main burner, which is lo-
cated at some convenient point in the steams-
generator for generating the heat to convert
waterinto steam. The nozzle which supplies
themain burner with the gaseous fuel is at
all times in the operation of the device main-
tained at such temperature that should the
liquid fuel pass the vaporizing-chamber re-
ferred to and enter the mnozzle in a liquid
state the ‘“‘auxiliary” burner, as it might be

l

Heretofore ther-
‘mostats have been relied upon to effect sueh

4

! iary burner for

: .térmed, will at or near the ndzzie convert the

liquid fuel into vapor, so that the fuel will
be discharged from the nozzle of the main
burner in the form of vapor. Thus we have
the following eardinal features: first, a source

may not vaporize the liquid fuel therein, de-

pending upon the temperature of said cham-

ber; third, a discharge-opening leading from

said chamber, which opening can be regu-

| lated manually for the purpose ‘
| burner; fourth, a mix-

of controlling

the flame of the main !
ing arrangement for directing a combustible
mixtare into the main burner; fifth, an anxil-
converting any unvaporized

fuel into vapor at or near the point of dis-

charge of the nozzle, and, sixth, a connection

between the main burner and the auxiliary
burner for supplying fuel to the latter.

In the drawing I have shown my invention
in diagrammatic form for.the purpose of
more clearly illustrating the principles of op-
eration thereof, and in which— -

1 indicates a tank containing a'supply of
liquid fuel, into the top of which tank leads
a pipe 2, preferably fromsome suitable source
of compressed-air supply, for the purpose of
admitting pressure onto the surface of the

ligunid fuel in tank 1.

3 indicates a pipe for conducting the liquid

fuel from tank 1into what I will term a ‘““ vap-
orizing-ehamber” 4. This vaporizing-cham-
ber is a passage formed in a plug o, which

plag preferably projectsintoa receiving-boss

6, extending exteriorly the wall 7 of the boiler,

said receiving-boss having a threaded stem

which is serewed or otherwise secured in the
wall of a flash-converter 8. This so-called
«« flash-converter ” is arranged in the combus-
tion-chamber and is provided with appropri-
ate passages for the water, which water is con-
verted or flashed into steam in a well-known
manner. The plug-5 referred to may be ad-
justed in and out of the receiviug-boss 6 and
held in its adjusted position by meats of &
clamping-serew 9, passing through ears ex-
tending from the receiving-boss 6.
formed with receiving-chamber 4 and a dis-
charge-chamber 4%, in which latter are located

Plug 6 is
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~the exterior of said walls, as shown.
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a, series of wires 10, preferably composed of
metal of high conductivity and whose office is

to cause the fuel passing through the cham-
ber 42 to be broken up or distributed and sub-

jected to the action of heat uniformly, so as

to vaporize theliquid fuel, if the fuel isin this

state upon entering into the chamber 4>, into
gas. For ma,nufacturmﬂ' purposes the pluo' 5
is bored from its inner end to form the echam-
bers 4 and 42, after which a screw-plug 5* 18
inserted to form the inner end wall of said
chambers.

11 indicates a valve, preferably a needle-
valve, for controlling the discharge-opening
from the chamber 42, This discharge-open-
ing from chamber 4* leads into a pipe 12, lo-
cated exteriorly the combustion - chamber;
which pine connects with and supplies fuel
to a nozzle 13, said nozzle being preferably
located mnear the combustion - chamber of
the generator. This nozzle 13 is preferably
formed with flanges 14, lying in proximity to
the heat of an auxiliary burner 15. Auxil-

iary burner 15 is supplied with fuel by means

of a pipe 16 leading from the main burner
17, which main burner is located in the com-
bustion - chamber of the generator. Both
burners 15 and 17 are preferably filled with
refractory material, and upon the gaseous
fuel being forced from the nozzle 13 into the
main burner 17 the oxygen to support com-
bustion 18 indueced to flow into the main

burner and become thoroughly mixed with

the gaseous fuel, after which the commingled
air and gas escape through perforations in
the walls of the main burner and burn along
_ Part of
the mmixed air and gas in the main burner 17
18 conducted, by means of the pipe 16, to the
auxiliary burner 15 and upon ignition will
burn upon issuing through the openings in

the walls of said auxiliary burner.

The operation of ' my improved regulating
device is as follows: The heat from the main
burner 17 will generate the steamin the flash-
converter 8. - Sald converter upon becoming
heated will by conduectivity impart consid-

- erable heat to the receiving-boss 6, which 1s

50
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directly connected thereto. Depending upon
the extent to which the plug 5 is introduced
into the recelving-boss, said plug will be-
¢ome more or less heated from & given tem-
peratare of the flash-converter. Assuming
that the valve 11 is properly adjusted and
that the plug 5 is introduced into the recelv-
ing - boss the desired distance, so that the
plu‘:r 5 will become heated properly from a
given heat in the flash-converter, the liquid
fuel from thesource of fuel- supp13 will upon
its entry into the vaporizing-chamber 4 be
converted into vapor. If not converted into
vapor 1in chamber 4, the liquid fuel in pass-
ing through the numerous small passages
from the chamber 4* will have a better op-
portunity to become vaporized. In dis-
charging through the opening controlled by
the valve 11 it follows that only a certain

740,472

| amount of vapor can escape through said

opening, and consequently that amountonly

will be supplied to the nozzle 13. The main
burner will under these circumstances burn

with what might De termed a ‘“small” flame,
because but a llmlted quantity of fuelis sup-
plied thereto. Assuming that this flame is
insufficient to heat the flash-converter, the
receiving-boss 6, and the plug 5 to such tem-
perature as will convert the liquid fuel 1nte
gasin the vaporizing-chamber, it follows that
in a short while liquid fuel, partly vaporized,
will flow past the valve 11 into a pipe 12 and
be delivered to the nozzle 13. At this point
the auxiliary burner will be sufficient to vap-
orize the unconverted liquid fuel before its
discharge into the main burner, and conse-
quently the liquid fuelreaching the nozzle 13
will produce an increased quantity of vapor
or gas for discharge into the main burner.

As the temperature "of the flash-converter and

the vaporizing-chamberis fur ther reduced, so
that no liquid fuel is vaporized in the vapo-

rizing-chatnber, it follows that a greater sup-.

ply of oas or V&pOI‘IZBd fuel will be generated
in the nozzle 13 and discharged into the
main burner. The main burner controls the
flame of the auxiliary burner, and conse-
quently the auxiliary burier is Sensu:me to all
changes in the main burner. While it might
take considemble time for the main burner to
increase the temperature in the vaporizing-
chamber to such an extent that the liguid fuel
would be vaporized therein, (instead of in the
nozzle 13,) during all of this time the main
burner is practically running full foree—that
is, the 11q111d fuel being vaponzed in the noz-
zle 18 willimmediately be discharged into the
main burner. Assoon as the temperature in
the flash-converter reaches or exceeds the de-

sired maximum the vaporizing-chamber will

affect the liguid fuel passing therethrough
and convert more or less of said fuel into va-
por, so that in passing beyond the valve 11,
which valve remains in its original p031t1on
less fuel in the form of gas will be supplied
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to the nozzle 13 than was the case where the

liguid fuel passed through the opening con-

trolled by valve 11. It is estimated that the
volume of liquid fuel as com pared to the va-
por into which it may be converted is about
one to twenty. Consequently under the most
efficient method of operating the device if

liguid fuel had passed through the opening

controlled by valve 11 and had succeeded

upon its combustion in raising the tempera-
ture of the flash - converter to the desired
maximum wherein the liquid fuel was con-
verted into vapor in the vaporizing-chamber
such vapor passing through the opening con-
trolled by valve 11 would be equivalent to
about one-twentieth of the value of fuel pass-
ing through said opening in a liquid state.
Thus when the flash-converter is heated to
the maximum it will vaporize the fuel before
it reaches the small opening controlled by
valve 11 and a reduced quantity of fuel will
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be supplied to the nozzle 13. Under these

conditions it is obvious that the main burner

would be immediately reduced to a smali |
flame, which would continue as long as the
liguid fuel was vaporized in the vaporizing-

chamber. Assoon as the temperature in the
flash-converter was reduced, so as to permit
liquid fuel in whole or in part to pass the
opening controlled by valve 11, then the flame
of the main burner would build up. '

It is obvious from the above that while the

two extreme conditions have been referred

to—to wit, that wherein vapor alone passed
through the opening controlied by valve 11,
as when the flash-converter was at a high

temperature and it was desired to reduce

the heat generated by the main burner, and
where liquid fuel alone passed through the
opening countrolled by valve 11, as when the

flash - converter was at a low temperature -
and it was desired that the main burner op-

erate to its full capacity—it follows that the
intermediate stages will control the main

burner and render the same extremely sensi-

tive, depending upon the proportion of liquid
fuel with relation to the vapor passing con-

- jointly through the opening controlied by the
“valve 11. N

30

- While I have in the drawing shown de-
tails of construction embodying the introduc-

- tion of the receiving-boss into the fiash-con-

35

into the flash-converter.

40

45

verter and plag introduced into said receiv-
ing-boss, it will be understood that while this
construction is desirable in many cases it 18
not absolutely necessary, as the vaporizing-
chamber may be partly or wholly introduced
The needle-valve
may be dispensed with and a passage of suit-
able capacity substituted. - |
Idonotinthis application claim the method
of controlling temperature as herein de-
scribed, as the same forms the subject-mat-

ter of a separate application filed by me July |
| the vaporizing-chamber to the nozzle; sub-

28, 1902, serially numbered 117,301.
Iam aware that many minor changesin the
construetion, arrangement, and combination

- of the several parts of my device can be

€0

made and substitated for those herein shown
and described without in the least departing
fromthenatureand principleof myinvention.

Having thus described myinvention, what
I claim as new, and desire to secure by Letters .

Pﬂten t}, 18—

| opening to said nozzle; substantially as de-

t of fuel-supply, a vaporizing-chamber in the

controlling said contracted opening, and a

3

1. The herein-described means for control- -
line the temperature of substances being 55
heated by a liquid-fuel burner comprising the
combination, of a fuel-burner, a vaporizing-
chamber, a source of fuel-supply leading into
the vaporizing-chamber, having a con tracted
discharge-opening, means for applying heat
to the fuel at or nearits point of discharge into

6o

' the burner; and means for heating the vapo-
rizing -chamber from the substance being

heated; substantially as described.

2. The combination, of a main fuel-burner,
an auxiliary burner, a nozzle for discharging
fuel into the main burner, said nozzle being

heated by the auxiliary burner, a source ot

liguid-fuel supply, a vaporizing-chamber into
which the liguid fuel is received from sald
source of supply, said chamber having a con-

7¢

tracted discharge-opening, a pipe connecting

said contracted discharge -opening to the
aforesaid nozzle, and means for heating the
vaporizing-chamber from the substance be-
ing heated; substantially as described.

3. The combination, of a main burner, an
auxiliary burner supplied from the main .
burner, a nozzle for discharging fuel into the
main burner, said nozzle being heated by sald 3o
auxiliary burner, a source of fuel-supply, a
vaporizing - chamber, said vaporizing-cham-
ber having a contracted discharge-opening,

75

a valve for controlling said discharge-open-

ing, and a pipe leading from said discharge-

seribed. | .
4. Thecombination with a burner,of anoz-

zle discharging fuel into said burner, a source
gﬂ
form of an adjustable plug 5, having & con-

| tracted discharge-:opening, means in said
| chamber for effecting a diffusion of the lig-

uid or gas passing therethrough, a valve for

95
pipe leading from the discharge-opening from .

stantially as described. |

In testimony whereof I hereunto affix my
signature, in the presence of two witnesses, 100
this 16th day of September, 1902. | |

- CHARLES F. RUBY.
Witnesses: : | -
- EORGE BARKEWELL,
- G. A. PENNINGTON.
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