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To all whom it may co_nce’rn: ‘

Be it known that I, HENRY HOWARD, of
Brookline, county of Suffolk, State.of Massa-
chusetts, have invented an Improvement in
IIydrocarbon Burners, of which the following
description, in connection with the accompa-
nying drawings, is a specification, like letters
on the drawings representing like parts.

This mventlon has for its object the produc-
tion of a novel hydrocarbon or liquid - fuel
burner constructed and arranged to effect a
greater economy of fuel with 1ne1eased effi-
cieney and capable of complete regulation and

I will now describe one form of apparatus
embodying my invention, and will particu-
larly point out various novel features in the
claims.

Figure 1 in elevation repr esentb the lower
portion of the combustion -chamber with 4
burner embodying my invention applied
thereto. Fig. 2 is a top or plan view of the
burner detached. Fig. 3 is a transverse sec-
tional view thereof on the linez, Fig. 2. Fig.
4 is a sectional view of the burner, taken at
right angles to Fig. 3, on the line &’ &', Fig. 2.
Flg 5is a horlzontsal sectional view of “the
fuel-controlling devices on the line ¥ y, Fig.
1; and Fig. 6 is a sectional detail on the lme
2’ y', Fig. 5, of one of the fuel-injectors.

In the practlcal construction of a highly-
efficient hydroearbon - burner a number of
points must be considered, such as the vapori-

burner proper, the thorough admixture of the |
hydrocarbon with the requisite quantity of
air before reaching the point at which com-
bustion is effected, the ready.regulation of
the air admitted, and the capability of rapid
production of heat after the combustion has
begun, as'well as the rapid return to maxi-
mum heating after temporarily shutting off
the fuel-supply. I have had these _various
considerationsinmindin theconstructionand
arrangement of the burner, which will now be
described.

Referring to the drawings, the burner is
shown as comprising -a closed distributing-
chamber A, formed by a bottom plate a and a
top plate ¢/, bent circumferentially to form a
side wall a* and outwardly flanged at its lower

? edue at’ ad,- I‘ws 2

sultable bolts or rivets a* to the bottom plate.

‘The top plate has a number of preferably cir-

cular openings therein, the adjacent portions
of the plate being bent or stamped to form
downturned cyhndrlca,l flanges a5, provided
at their lower ends, which approaeh the bot-
tom plate a, with suitably-attached forami-
nous. covers a*. Hach of these cup-like por-
tions or .cells a° forms a burner proper, in
whichare inserted the usual metallic gratings
a’ common in hydrocarbon- -burners.

In order to prevent undue heating of the

‘burners, I pr efer to cover the top plate a’ and

and 4, and attached by
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line the mterlor of the burner-cells af with as- -

bestos, as at a?% or othersuitable non-inflam-
mable or non- heat conduecting material.

The top and bottom plates are provided, re-
spectively, with diametral concavities @& af
to form a long subchamber A’, completely sep-
arabed f10m the d1st3r1butm<r chamber and
containing two super posed plpes or cylinders
B and C.

Castings ¢ ¢, attached to the ends of the
subchamber A’ support the larger and up-
pér pipe C, Whleh commumcates at one end
by an inleb c2in the casting ¢; (see Fig. )
with a pipe ¢%, leading from the source of 11q-

‘nid-fuel supply, (not shown,) the said pipe C

constituting a Va,ponzer
The end “of the pipe B adjacent the fuel-
inlet ¢%is closed by a plug b* and is provided
along its top with a number of small holes or
jet-openings b, Fig. 3, below the vaporizer C.
~The casting ¢ has an outlet ¢ communicat-
ing with the vaporizer near its top, and a
nozzle d, serewed into the said casting, leads
from the -outlet ¢* to the injectors, to be de-
scribed.

I have herein shown two mixing-chambers

T opening into the distributing - chamber
through openings a'® in the bottom plate o,
said mixing-chambers being shown as long
conduits having at their outer ends butterfly-
valves f, Whlch regulate the admission of air
to the mixing a,nd distributing chambers, it
being apparent from the drawings that air
can only enter the d1str1but1n0—ehambe1 A
through the mixing-chambers.

The nozzle d forms part of a casting D, hav-.

ing a transverse duct d', Figs. 3 and 4, com-
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municating with: the two injectors I, one for
each mixing-chamber, and a passage d? lead-
ing from the nozzle d to a valve-chamber d® in
the casting, having a valve-seat d, Fig. 5. A
passage (° (see dotted lines, Figs. 3 and: 5)
leads from'the valve-chamber.to the duct d’,
the passage of liquid fuel or vapor from the
vaporizer C to said duct being controlled by
a valve d° which is automatically operated,
as will be described.

As shown in Fig. 3, the passage d? is closed
at its lower end by a screw-plug d7 or -other-
wise, and, referring to Fig. 5, it will be seen
that whether the valve d® is open or closed
the passage d? is open to the vaporizer C.

The end of the pipe B adjacent the casting
Dis open at d® Fig. 3, and opposite this open
end the casting D has an outlet communi-

- cating with the passage d? and eontrolled by
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a needle-valve d° so that some of the con-
tents of the vaporizer ean pass into the pipe
B, mixing with sufficient air to support com-
bustion when a lighted mateh or foreh is ap-
plied to the jets ', 'the valve d® being open:
This: jet-pipe B may be termed. a ‘‘heater,”
its object being to heat aud vaporize :to a
greater or less degree the volatile eontents of
the vaporizer C when starting the apparatus
and to maintain more or less: of the contents
of the vaporizerin a vaporized state wlen the
burner is temporarily inoperative.

By means of the heater and vaporizer I am
enabled toraise steam veryrapidlyin a boiler
provided with the burnerembodying my in-
vention, for there will be enough of the vap-
orized fuel in:the wvaporizer, provided the
heateris in operation, to mix at once with
the requisite air in the mixers I as soon as
the injectors are opened, the combustible
mixture passing at once to the distributing-
chamber and burners proper.

One of the injectors I is shown separately
in section in Fig. G, and comprises a case or
shell having an outlet ¢ opening into the mix-
ing-chamber, the shell being shown as ex-
tended through the center of the valve f
thereof, a suitable needle or other valve ¢
regulating the outlet, the valve-stem 2, pass-
ing through a suitable stuffing-box 4 and
having a handpiece 74, by which movement of
the valve is effected. An inlet 4° leads from
the duct d' of the casting D to each injector-
shell, whereby the vaporized fuel can pass
from the vaporizer C to the injectors and
thence to the mixing-chambers F.

In order to start the apparatus, heat is ap-
plied to the injectors and casting D, as by
burning alcohol in a pan P, provided for the
purpose, to volatilize some of the liquid fuel
in the parts so heated, and then the valve ?
is opeued to permit the entrance of the vapor
and air to the heater B, the jets b’ being
lighted by a match or otherwise. 'This rap-
idly vaporizes more or less of the contents of
the vaporizer, and then the injector-valves
may be opened and the air-inlet valves f, it

being noted that the vaporizer-outlet ¢*leads
from the upperpart of the vaporizer, in order
to draw off vapor as:soon as possible.  After
the mixed air and fuel-vapor enter the dis-
tributing-chamber A the burners are lighted
automatically by the heater-jets and the ap-
paratus is ready for use, the air-supply be-
ingregulated entirely by theair-inlet valvesf.

I have provided means to automatically
regulate the supply of fuel by orthrough va-
riation in: boiler-pressure, so' that when the
said pressure passes beyond or falls below a
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certain pressure: the fuel-supply will: be re-

duced or increased, respectively.

Referring more particularly to Fig. 5, a
case H has a cap H' attached thereto pro-
vided with a hollow hoss h, through which
thestem h¥of the valve d® is extendedinto the
case H, the chamber d? of the casting D and
the bosshbeing tightly connected by ascrevw-
couplingand sleeve ’. A flexible diaphragm
II*is securely held between the case Il of
the regulator and its cap, and the valve-stem
* has within the cap H' a:disk-like enlarge-
ment h? resting on one sidéof the diaphragm,
the stem being threaded at /.2 and extending
through the diaphragm and serewed: tightly
into the bottom of a cylinder A*; Toosely held
in the regulator-case. The other end of said
cylinder is closed by a head /%, through which
is loosely extended avod 1% having at its'in-
ner end a head 77, and threaded at its outer
end at 7i° to engage a similarly-threaded hole
in the end of the case; a check-nut /?on the
rod preventing any accidental movement
thereof in the case H. A strongspring Ssur-
rounds said rod within the cylinder 2Y, bear-
ing at its opposite ends on the head 7.7 of the
rod and the head Afof the eylinder and tend-
ing to move said cylinder to the right, Fig.
5, to thereby hold the valve d°off its seat d".
From the boiler (not shown) a pipe 2'° leads
to and opens into the case H on the same
side of the diaphragm as the spring and cyl-
inder are located, the boilev-pressure thus
acting on the diaphragm in opposition to the
action of the spring. By moving the rod ¢
in or out of the case I the tension of the
spring is varied to adjust it to the desired de-
gree of boiler-pressure, and when such pres-
suire passes beyond that point the tension of
the spring is overcome and the valve d° is
more or less closed to decrease the supply of
fuel to the injectors, and thereby decrease
the heat of the burner. When the boiler-
pressure is reduced below the desired point,
the spring operates to open the valve d° and
admit more fuel to the injectors to thereby
increase the heating effect of the burner.
Whether the valve d° is open or closed, how-
ever, the passage of the fuel to the heater BB
through the duct d? and outlet d® is not in-
terfered with or varied in the least, so that
when the supply of fuel is cut off -entirely
from the burner the heater B is still opera-
tive. DBy means of this arrangement my
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burner is particularly adapted for use with ]

- hydrocarbon - motiors for horseless vehicles,

yacht-engines, and the like, which areliable

" .to more or less frequent stoppages, it being
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usually desirable to shut off the fuel-supply

-from the burner at such times.

In Figs. 1, 3, and 4 the burner embodying
myinvention is shown as attached tothe bot-

tom of the combustion-chamber M of a b011er_

of any desired construction.-

While I have shown two mixing-chambers
and injectors codperating with the distribut-
ing-chamber of the burner, my invention is

.not restricted thereto as a smvle mixing-

chamber and injector may be used or more
than two, as desired and according to. the cir-
cumstances of the particular case.

- By the construction herein shown it will be
seen that in orderto insure complete combus-
tion no admission of air to the combustion-
chamber of the furnace isrequired otherthan
that which is mixed with the hydroearbon-
vaporin the mixing-chamber.  Thisisa very
important feature, for the minimum quantity
of air requisite for complete combustion is
used because it has been so intimately mixed

.with the vapor before combustion takes place.

Obviously this adds greatly to the economy

-of the apparatus, because little or no useless

air has to be heated, the heating of such air
of course - utilizing heat whichk otherwise
would perform useful work. Not only this
but by the construction desembed the com-
bustion-chamber is provided with a regular
“forced draft,” obviating the useof a steam-
jet in the- down take escape-flue to produce a
draft, such a jeét being necessary when air has
to be bueked into the eombustlon chamberin
order to obtain complete combustion.  __
It'is t6 be noted that the burners will light
up from the flame-jets of the heater the com-
bustible mixture of air and fuel-v vapor being
admitted to the burners, andthis is a source
of great utility and convenience, for the con-
trollmc-va,lve will frequently operate to com-

vpletely shut off or openthe fuel-vapor supply

“to the mixing-chamber, and when shut off of

50
R 'ffrom the heate1-3ets

‘ My invention is not 1est11cted to the ple--
' cise ¢onstruction and arrangement herein
. shown -ag the same may be varled or.rear-
T ano'ed without departing from the spmt -and-
'scope of my invention.. - .
.. Having fully described mymventlon what
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coursethe burner-flame will be extin guished.

. ~When. the valve opens and admits the Vapor:
again, the burners will automatleally lwhtt
J-portforitsinner end ad:jacentthe diaphragm,
‘a-rigid. connection between its outer end and - -
‘the valve stem, the spring normally tending - -
to maintain the valve open, and a ﬂuld-pres-
~sure inlet for-the casing, on the SpI'an' side of -

I claim asnew, and desu'e tosecure by Letters
Pmtent ig— :

1. In a. hydroearbon burner, a closed dis-
trlbutmv-ehdmber having-in 1ts top cup-like-
» portlons or cells each ha,vmv in its bottom a
" grating,toformsunken bumers communicat-
ing with the chamber; a mixing-chamber com-

munleatm" with the distributing - chamber
and p10v1ded w1t,h an ad,]ustable air- mlet

and a fuel- vapor inlet opening into the mix-

ing-chamber.

2. In an apparafus of the class deseribed, a
vdlstrlbutmor-chamber havinga ('losedbottom
and gidesand provided with burnersin itstop,
said top and bottom being bens*fo form a
trough, a vaporizer connected with the fuel-

supply and mounted in the trough and a sub-

jacentheater therefor, suppor’ced by and with-
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in the trough, said heater havmtr means to -

supply it with fuel from the vaporizer, and a
mixing-chamber communicating with the dis-
tnbutm g-chamber, and provided with adjust-
able air and fuel inlets.

- 8. Inahydrocarbon-burner, adlstrlbutmw—
chamber having a closed bottom and sudes,
cellular top provu]ed with gratingsin the cells

to form burners commumcatlnﬂ with the

chamber, . a vaporizer Lonnected with the
liguid-fuel supply and mounted on said cham-

‘ber, to be heated normally by the burners, a

Leater for the vaporizer, operative when the
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burners are active or inactive, air and fuel- .

vapor inlets for said heater;, means to intro-

duce a mixture of air.and fuel-vapor to the
distributing-chamber, a connection between
said means and the vaporizer, and a valve
to regulate the supply of fuel-vapor to said
means independently of the supply to the
heater.

4. In an apparatus of thé class described, a

- closed distributing-chamber having burners

communicating with its interior, the top and
bottom of the chamber being bent to form a
trough, a heater and a superposed vaporizer

“for.the fuel; mounted in said trough, a mixer
“for air and fuel-vapor, connected with the
chamber, a duct or passage leading from the:

vaporizer and branched to supply: Sﬂ.ld heater

and mixer respectlvely with fuel-vapor, and .
avalvein the mixer branch, wherehy the sup-

ply of fuel may be cut off.from the burners

without affecting the supply to the heater.
~5..In an apparatus of the-class described, a

distributing-chamber, a fuel-vapor inlet, a

operate the valve, sald means comprising a

.case, having:a flexible diaphragm therein-and
-towhich the valve-stem is connected, a Spring

in the casing having a.fixed, ad,]ustable sup-

the dlaphmvm, to move the latter in opposi-

tion. to. the sprmv and tendmg to. close the—
>Valv

6. Amlve controller for hy droearbon burn-
ers, comprising.4 casing having a transverse

‘flexible diaphragm the*rein-between its closed

ends, a valve-stem attached to the diaphragm
and extended loosely through one end of the
casing; a spring, its holder oppositely extend-
ed within the casing and also attached to the
diaphragm, aspring-support for theinner end
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“egontrolling-valve for said inlet, and means to-
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of thespring, adjustably niounted in the onter |
end of the casing and loosely extended throngh
the spring-holder, an inlet in the casing at
the spring side of the diaphragm, whereby
fluid-pressure in said casing will act upon the
diaphragm’ to move the valve oppositely to
the action of the compression-spring.

In testimony whereof I have signed my
name to-this specification in the presence of
two subscribing witnesses.

HENRY HOWARD.

Witnesses: :

JoHN CoUPER EDWARDS,
AvucUsTA -E. DEAN.
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