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UNITTED STATES

PaTenT OFFICE.

FRANCIS E. STAANLEY‘ AND FREELAN 0. STANLEY, OF NEWTON, MASSA-
' CHUSETTS. :

BURNER FOR STEAM-GENERATORS.

SPECIFICATION forming part of Letters Patent No, 637,176, dated November 14, 1899.
Application fled July 31,1899, Serinl No. 725,654, (No model.} ’

To all whom it imay conceiv:

Be it known that we, FRANCIS E. STANLEY
and FREELAN O. STANLEY, citizens of the
United States, residing at Newton, in the
county of Middlesex and State of Massachu-
setts, have invented certain new and useful
Improvements in Burners for Steam-Genera-
tors, of which the following is a specification.

Our invention relates to burners for heat-
ing liquid for usein connection with portable
steam-generators—that is, those carried by
moving vehicles and exposed to the action of
varying air-currents; and it consists of means
for securing a uniform combustion of gases
over a large area, of preventing smoke, and
regulating and maintaining the flame in all
its conditions, as fully set forth hereinafter,
andillustrated inthe accompanying drawings,
in which— :

Figurel is a secltional view of a motor-vehi-
cle, illustrating our improved burner and its
adjuncts as applied tosuch a structure; Fig.
2, an elevation of the burner and boiler in
partsection. Fig. disa verticalsectionaland
perspective view of the burner and boiler.

To illustrate our invention, we have shown
it in Fig. 1 in connection with a vehicle hav-
ing a body p surmounted by a seat, with a
platform below, which is an oil-tank d, the
body portion containing a water-tank ¢ with
a vertical flue 92, a boiler a, and an engine
100, the exhaust from which passes through
a mufiler 7 and exhaust-pipe 132. The said
engine drives the rear axle through a chain
52, passing around sprocket-wheels v s.

The burner b consists of a casing having a
flat top 20 and provided with a series of air-
tubes 21, each extending from the top to the
bottom of the casing and arranged directly
below the boiler a, the two being separated
by a space (closed by the outer shell of the
casing) only sufficient to secure a proper in-
termediate combustion-chamber z. In the
top of the burner-casing and preferably in a
circle surronnding each-air-tube are perfora-

‘tions y, and with the interior of the burner-

casing communicates a pipe?, through which
the mixture of air and gas (of any suitable
character) passes to the burner. The gas
issues forcibly from the perforations y in a
series of annular flames, each ring of flame

surrounding an air-pipe 21, through which
the air is drawn freely and directly upward
without interference, and the hot gases flow

-up through the boiler flues or tubes 22, each

of which constitutes a chimney. An abun-
dance of air is thus supplied to the interior of
each annular flame. Each circular series of
perforations ¥ constitutes a burner by itself,
and all cobperate with the boiler-tubes above
to secure and insure a natural draft, while
the assembling of a series of such burners se-
cures a broad area of flame over an extended
surface, so that all parts of the boiler will be
equally heated, insuring the rapid heating
and evaporation of the contents of the boiler.
It has been found that by thus assembling a
series of annular burners, supplying each
with air from a central tube and admitting
air only through the annular flames to the
combustion-chamberin which the burnersare
arranged, and arranging the same below a
boiler with an intermediate combustion-
chamber a most perfect and effective com-
bustion is secured and maintained under all
conditions, so that whether the flame is at a
maximum or minimum there is no deposit of
carbon on the head of the boiler-plate nor in
any of the tubes and no smoke nor odors re-
sulting from imperfect combustion. Fur-
thermore,by the arrangement of such aburner
below a boiler having vertical tubes with the
air-tubes of the burner vertical and freely
open below not only is a most effective natu-
ral draft secured, but the air and flame are so
properly commingled as to secure amost vivid
and effective combustion within or about the
boiler-tubes and a more rapid and uniform
generation of steam than could otherwise re-
sult, while the necessity of using appliances
for artificially forcing the draft or controlling
the flow of the gases is avoided. ,

One of the most beneficial resnlts of the ar-
rangement and construction of burner and
boiler is the capacity to regulate the charac-
ter of the flame or extent of combustion, and
consequently the generation of steam,by sim-
ply varying the flow of gas to the burner.
This is done by turning the cock w or by the
valve of the regulator %, as set forth herein-
after, and the flame can thus be reduced so
ag to be barely visible or may be increased
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to its maximum or varied to any interme-
diate extent.

As the entire assemblage of burners is ar-
ranged within a chamber closed at the sides
and to which air can pass only through the
tubes concentric witlt the burners, the flame
may be reduced so as to be barely visible, so
that without increasing the boiler- pressure
thereis maintained constantly “ master-light”
capable of being increased to a maximum,
but whieh cannot be ehanged or extinguished
by a transverse flow of air, which would re-
salt in the escape of unconsumed gases and
the deposit of soot and objectionable odors
and in the necessity of frequently relighting
the burner.

The effective combustion and rapid and
regular heating of the boiler results in part
from the fact that all the burner-ontlets over
the extended area of the burner are supplied
from the same source and are regulated in
unison; further, from the combustion-cham-
ber being wholly closed at the sides and the
admission of air from: below the entire area
of the burner, so that all parts are supplied
regularly and uniformly, and the flame thus
burns uniformly over the full area, which
could not result if one part of the body of
flame was fed with an excess of air over any
other part, and, further, fromn the arrange-
ment of the boiler-tubes and the air-tubes
of the burner each vertically there is prac-
tically no deflection of the air in its upward
flow, lateral air-currents invariably resulting
in imperfect conmbustion and in heating or
cooling some of the boiler-tubes more than
others and in warping and irregular expan-
sion and leakage.

It will be seen that the air-tubes of the
burner are directly open to the external air
and that there are no parts below the lower
flat bottom of the burner. Thisisimportant,
as any obstruction to the upward flow of air
would tend to draw down the flame through
the tubes, while the presence of any object
below the air-tubes will deflect the air strik-
ing such object upward, and thus has resulted
in causing smoke and carrying the flame up-
ward into and out of the hood or in extin-
guishing the limited master-light.

The action of a burner construction, as set,
forth in connection with a boiler and inter-
mediate chamber,isabsolutely-uniform. Each
unit of the burner at all times acts precisely
as every other, so that whether the burner be
of greater or less area the heating effect is the
same at one point as another. It is not pos-
sible, therefore, to overheat any one part of
the boiler; but the main advantage of this
uniform action lies in the fact that the flame,
whateverits condition, ismaintained uniform
throughout, so that there ean be no incom-
plete combustion at any point and there is no
smoking, deposit of soot, or clogging up or
impairing the efficiency of the boiler-tubes.
When the flame is reduced to reduce the
evaporating effect, the reduction is the same

over the whole area and a uniform action re-
sults and there is no danger of the flame be-
ing extinguished. There is no volume of ex-
plosive gases to result in injury in any way,
as unless there is a proper proportion of air
and gas no flame can be maintained. Any
accidental improper mixture, should such oc-
cur, that can be contained in the casing of
the burner would be too small in volume to
produce any other effect by its sudden igni-
tion than to extinguish the light.

It is most desirable in a motor-vehicle to
maintain the flame and pressnre and yet to
prevent it exceeding a maximum amount
without the necessity of attention upon the
part of the operator. TFurther, itis essential
to prevent the overheating of the parts of the
burner and boiler. 1t is not sufficient to de-
pend upon a safety-valve, (with which, of
course, the boiler may be provided,) because
this simply relieves the boiler in case of ex-
cess of pressure; butit is requisite in case the
pressure becomes too low that the burner be
supplied with additional fuel, whereby to se-
cure increased evaporation and the desired
inerease of pressure, and that the pressure be
prevented from becoming too great. TForthis
and other reasons a regulator & of suitable
construction is used.

A valve-case 61 of the regulator is supplied
with gas through a tabe 9, which flows into
the case in front of a port to which is fitted a
valve controlled by a diaphragm in the cas-
ing 65, and upon withdrawing the valve the
gas will flow in a forcible jet through a noz-
zle opposite and extending into the mouth of
the pipe 7, which is larger than the nozzle, so
that the passage of the forcible jet of gascar-
ries with it a suitable proportion of air te
form a mixture which enters the chamber of
the burner and is consuined at the outlets 7,
as before described. It will be seen that by
this means the burning mixture is formed
and contained in the burner-casing only and
not in the gas-conducting tube.

The valve of the regulator is controlled by
pressure from the boiler admitted through a
pipe G9; but the port is not absolutely closed
by the inward movement of the valve, as the
parts are so adjusted that at all times suffi-
cient gas may pass to and from the nozzle 62
to insure a mixture that will burn without
soot and permit of a low, but regular and
smokeless, master-light being maintained.
This master-light may be solow as practically
to have no effect in heating the boiler; but
slight as it is it cannot be accidentally ex-
tinguished, inasmueh as the combustion-
chamber is closed at the sides and is supplied
with air only through the tubes 21, as before
described, and therc ean be no lateral air-
currents above the burner, the upward move-
ment of air through these tubes having no ef-
fect to extinguish the flames. Wheu the ap-

paratus is to be put out of operation, how-
ever, the flow through the nozzle may at once
be closed by turning the stem of the valve w,
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which closes the passage between the casing
61 and the nozzle.

The condition of the flame may be observed
at any time through an opening 75 in the side
of the easing, which is normally closed by
means of a hinged cap 76.

The oil-tube 9 forms part of a tube 7, pass-
ing upward through the boiler and across the
top thereof and downward and out at one side
and communieating with a pipe 3, leading to
the bottom of theoil-tank d, Fig. 1. Asare-
sult of this arrangement after the water in the

. boiler has once been heated there is stored up
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a sufficient heat to volatilize the oil passing
through the supply-pipe for almost any de-
sired length of time during which the vehicle
may be temporarily arrested, and the flame
of the burner may be reduced to a minimum
without danger of arresting the production
and forcible projection of gas, and the mas-
ter-flame may be maintained and will not be
extinguished until the water in the boiler be-
comes cooled to, say, below 180° Fahrenheit,
which will not .result within any ordinary
period of time during which the vehicle must
be temporarily arrested.

If the vehicle is to remain at rest for a long
time, it is best to extingnish the flame; but in
such case it can be relighted so long as the
water remains sufficiently héated to volatilize
the oil in the oil-pipe.

As the oil-passage in the pipes extending
from the oil-tank to the nozzle is a closed pas-
sage throughout, the heating of the oil therein
and its expansion as it becomes volatilized in-
sure its forcible projection from the nozzle
and the positive upward projection of the
mixed gases through the openings of the
burner. This not only insures a thorough
combustion without smoke, but also prevents
the backflow of flame to the nozzle. The
foreible jet is also the means of securing a
mixture of air and gas for the burner, as is
essential, as gas alone will not secure a flame
of sufficiently intense heat for practical pur-
poses, while it will result in smoke and the
speedy elogging of the boiler-tubes. It will
be evident that the vapor in these parts of
the oil-channel ontside of the boiler or burner
isliable to condense, especially when the flame
of the burner has been extinguished for some
time, and that if in such case the valve con-
trolling the flow,to the nozzle is opened oil
will be injected into the burner and smoke
the boiler., We therefore provide a blow-off
cock between the nozzle and that part of the
pipe which remains heated—forinstance, that
in the boiler. This may be a special cock,
or we may utilize the valve 89, controlling a
portw immediately above it intended for con-
nection with a detachable igniter. When af-
ter extinguishing the burner and before the
boiler cools the flame is to be relighted, the
valve 89 is opened and the condensed vapor
is allowed to escape, after which the valve 89
is closed and the valve 4 opened to admit the
vapor to the nozzle, A

A serious objection to motor-vehicles has
been the escape of smoke and the odors which
result from the products of combustion, as
well as the difficulty of disposing of these
products of combustion without the necessity
of using an upright chimney, which is objec-
tionable for many reasons. To avoid these
results, a cap 90, Fig. 1, is arranged above
the top of the boiler and extends backward
over the water-tank e and is provided at the
top with an escape-opening 91 about flush
with the top of the vehicle-body and with a
tube 92, extending downward through the wa-
ter-tank and into which is turned the end of
the exhaust-pipe 132, leading from the top of
the muffler . As a result of this construe-
tion when the apparatusisin motion the steam
from the exhaustisthrown downward through
the pipe 92, carrying with it the products of
combustion or heated air passing from the
top of the boiler into the casing 90 and pro-
jecting the same toward the road-bed beneath
the earriage, so that no upwardly-projecting
pipe is requisite, while the steam and products
of combustion are effectively disposed of.
Further, by this means when the burner is at
its maximum any free or unconsumed gases
are brought in connection with the particles
of vapor and are absorbed by the latter, pre-
venting the odors which might otherwise be
perceptible, so that in running there is prae-
tically no odor whatever. This arrangement
is specially serviceable in connection with the
use of a master-light, as when the engine is
at rest and the flame is reduced to a minimum
theheated air, which conld not eseape through
the pipe 92 without a forced draft, will pass
naturally from the burner and through the
flues, (there being no exhaust-steam at such
time,) and this heated air will escape through
the opening 91, thus insuring sufficient up-
ward draft to sapply the burners and main-
tain the pilot-flame alive.

It will be seen that the constructions above
set forth are specially applicable in connec-
tion with a portable steam-generator—thatis,
one in which the boiler and burner are in mo-
tion and exposed and subjected to the action
of air-eurrents and which result in conditions
that do not prevail when the boiler and burner
are stationary and inclosed—and that by said
construction difficulties heretofore resulting
in preventing the rapid and steady genera-
tion of steam, producing smoke, reducing the
effectiveness of the boiler, &ec., are avoided.

We do not here claim the construction of
the engine or boiler and discharge-filues nor
of the parts of the vehicle herein shown

-to illustrate the operation of an invention

and claimed in our applications, Serial Nos.
726,613, 698,448, and 733,802. ‘
Without limiting ourselves to the precise
construction and arrangement of parts shown
and described, we claim-—
1. The combination in a portable steam-
generator, of a boiler, a burner consisting of

a casing having a continuous top plate, burn-
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ing-openings therein, a combustion-chamber
above the said plate closed at the bottom by
the burner and at the top by the bottom of
the boiler, and also closed at the sides, air-
tubes extending through the top plate and
through the bottom of the casing and com-
municating directly with the external air, a
mixing-tube extending through the side of
the casing, and means for injecting directly
a foreible jet of gas under pressure into said
tube, substantially as deseribed.

2. The combination in a portable steam-
generator, of a burner having vertical air-
tubes communicating at the bottom directly
with the external air, and gas-burning open-
ings encireling the upper ends of the tubes,
a boiler having vertical tubes arranged above
the burner, both arranged to permit an un-
obstructed flow of the air through the burner
into the boiler-tubes, and an intermediate
combustion-chamber closed at the sides and
at the bottom by the burner, substantially as
described.

3. The combination in a portable steam-
generator, of a vertical tubular boiler and a
burner consisting of a casing having a flat
perforated top and air-tubes extending from

the top to the bottom of the said casing to
communicate directly with the external at-
mosphere, an intermediate combustion-cham-
ber closed at the sides and arranged below
the boiler, and means for supplying the cas-
ing with a burning mixture under pressure;
whereby all the air and gaseous matters pass-
ing to the boiler pass unobstructedly through
the burner-casing and meet and flow upward
with the lame from the burner, substantially
as set forth. ]

4. The combination with the nozzle 62 corii-
municating with the burner and oil-pipe lead-
ing thereto, and a heater independent of the
burner for heating part of the oil-pipe above
the nozzle, of a blow-off cock arranged to dis-
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charge oil from the pipe below the said heater;

substantially as set forth.

In testimony whereof we have signed our
names to thisspecification in the presence of
two subsecribing witnesses.

FRANCIS E. STANLEY.
FREELAN Q. STANLEY.

Witnesses:
MARGARET L. HART,
EumMa E. WALKER.
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