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‘Application filed July 23, 1897,

To all whom it may concern:

Be it known that I, JOSEPH SIDNEY NEW-
LIN, residing at Crocketville, in the county
of Hampton and State of South Carolina, have
invented certain new and useful Improve-
ments in Air-Feeding Apparatus for Boilers;
and I do hereby declare the following to bea
full, elear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains to make .and
use the same. ' ,

Before proceeding to a description of the
embodiment of my invention which I at this
time deem preferable it may be well to enter
into a short discussion of the object of this

invenfion considered in its broadest aspeet.

It is a fact established scientifically beyond
controversion that in the ordinary method of
generating steam only a comparatively in-
significant proportion of the energy developed
by combustion is converted into kinetic power
by the production of the extensive fiuid or
steam. The exact proportion of waste is un-
determined and is greater or less in various
forms of heat-generating and power-trans-
mitting devices; but it is known that from
two-thirds to four-fifths of the ealoric is pro-
jected as waste force in boilers of the ordi-
nary well-known forms,

The object of the present invention is'to
maintain a constant vitalization of the at-
mosphere within the fire-box for the purpose
of producing an absolutely perfect combus-
tion by supplying an amount of oxygen which
will permitthe maintenance of a temperature
sufficiently high to effectually consume . the
smoke and gases which ordinarily constitute
what are Iknown as the ‘‘waste products of
combustion” and the generating power of the
combustion of which is lost under ordinary
circumstances by the eseape of such gases
through the stack of the boiler. . Subordinate
to this generic object is the production of a

- device by means of which a blast of, we will
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say,oxygen-laden fluid—as for instance, air—
is projected in a thin unbroken sheet immedi-
ately over the upper surface of the fuel,which
will serve to present the vitalized atmosphere
in contact with the incandescent surfaces of
the fuel and will force the products of com-
bustion arising from the burning mass to pass
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through a vitalized atmosphere, which will
produce the complete combustion of such es-
caping gases. Underordinary circumstances
the heat generated issointense thatits entire
energy cannot possibly be absorbed during
its passage through the ordinary beiler-flues,
and in order that the entire force or steam-
generating capacity of the combustion may
be utilized I employ in connection with the
structural features of my present invention
a peculiar form of return-flue described in
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United States Patent No. 489,827, granted to

me, these flues being so arranged that the
products of combustion will pass through the
boiler and will be returned to the fire-box
and partially reheated before passing again
along the entire length of the boiler and out
through the stack. Elbows of peculiar eon-
struction are provided at the ends or bends
of the flues and designed to absorb a large
percentage of heat, which serves to reheat or
superheat the return-current of hot air after
a portion of its caloric has been expended by
absorption, it being observed that these el-
bows, which are not necessary to be described
in detail herein, are made of comparatively
heavy metal and project into the fire-box
over the fuel and into the smoke-drum at the
opposite end of the boiler.

In addition to the several objects hereto-
fore enumerated my invention comprehends
the regulation of both the force of the air-
blast and the thickness or body of the sheet
of air whieh is projected over the surface of
the fuel in the manner and for the purpose
hereinabove mentioned.

To the accomplishment of the foregoing
objects my invention consists in providing an
air - conduit, preferably located below the
grate-bars, with a blast-nozzle of the desired
form, projecting sufficiently above the grate-
bars to bring its upper edge immediately
above the bed of fuel contained in the fire-
box, and, further, in the location of an adjust-
able regulator or deflector supported above
the nozzle and designed to be adjusted with
respect thereto for the purpose of regulating
the blast and for determining the thickness
or body of the sheet of air to be projected
horizontally by coming in contact with the
lower surface of said deflector over the entire
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bed of coals to forece the products of com-
bustion to pass through this vitalized atmos-
phere immediately after their liberation.

The invention consists, further, in the pro-
vision of a water-jacket surrounding the con-
duit and the blast-nozzle where my device is
designed for use upon a locomotive or other
apparatus in which the temperature is neces-
sarily raised to a point which without the pro-
vision of the water-jacket might serve to en-
danger the integrity of the parts, as by seal-
ing or charring the metal from which the noz-
zle and conduit are formed.

Referring to the drawings, Figure 1 i5 a
central longitudinal sectional view of a loco-
motive or so much thereof as is necessary to
illustrate my invention, showing my devices
applied thereto in full lines. TFig. 2 is a top
plan view of a discharge-nozzle construeted
according to my invention and its connecting
parts. Ifig. 3 is a perspective view of the de-
vices shown in Fig. 2, and Fig. 4 is- a trans-
verse section taken on the line 4 4 in Fig. 2.

Referring to the numerals on the drawings,
1 indicates the shell of an ordinary loéomo-
tive-Dboiler provided with a water-space 2,
through which extend the hot-air flues 3, pro-
vided with elbows having thickened heads 4,
and in front of the water-space with a stnoke-
drum 5 and a stack 6, the usual fire-box 7 and
grate-bars being located in the ordinary man-
ner. These elements are well known and
may be of various forms, as they are simply
illustrated for the purpose of illustrating the
application of my invention. -

Proceeding to a description of the inven-
tion proper, (most clearly illustrated in Figs.
2, 3,and 4,) 26 indicates a conduit, consisting
of a pair of plates of sheet metal forming two
sections 23 and 24, which are joined at their
lower meeting edges by a longitudinal plate
25, suitably bolted to the said sections,which
latter are formed along their lower portions
into semieylindrical elements, designed when
brought together to form the eylindrical con-
duit 26, the upper edges of a portion of the
sections 23 and 24 being extended upwardly
to form a vertically-disposed and longitudi-
nally-extended discharge-nozzle 27, prefer-
ably extending from the front to the rear
wall of the fire-box, or in case of stationary
engines from the front wall to the bridge-wall
thereof.

The object attained by me has been sought
heretofore by the introduction of anair-blast
to the interior of the fire-box above the fuel,
usually in the form of numerous sprays or
jets directed into the fire-box at various
points, but never, so far as my investigation
has been able to disclose, immediately above
the surface of the fuel. In order to produce
this peculiar blast in this particular location,
Iprovide what I will term an adjustable blast-
regulator orair-deflector 39, consisting in this
form of a prismatoidal solid metal body hav-
ing one of its flat sides adjustably supported
upon bolts or standards 38 above the mouth

of the discharge-nozzle 27, as seen most clearly
in Fig. 4. It will thus be seen that as the
regulatoror deflector 59 is adjusted toward or
from the end of the vertical nozzle a sheet of
air of the desired body and foree will be pro-
jected horizontally from the said nozzle im-
mediately over the surface of the fuel at the
point of initial combustion, as distinguished
from the injection of this vitalized atmos-
phere at various points within the fire-box,
where they would merely serve to raise the
temperature by adding to the supply of oxy-
gen, but where they would not absolutely in-
sure the combustion of the entire products of
combustion liberated from the fuel. It will
be apparent, however, to those skilled in the
art that a blast of air injected with consider-
able head into the conduit will escape from
the elongated discharge-nozzle 27 with un-
equal pressure, diminishing from the front
end of the nozzle to an almost imperceptible
current at the rear end,when the said nozzle
is formed of the same width throughout, and
to effect proper regulation of the blast to in-
sure its issuance from the nozzle at the same
pressure throughout its length I provide noz-
zle-adjusting mechanism consisting, prefer-
ably, though not essentially, of adjusting-
bolts 28, provided with oppositely -screw-
threaded extremities designed to engage op-
positely-threaded bolt-apertures in the sides
of the nozzle, said bolts being preferably lo-
cated one at each end and one at the center
of the nozzle 27, in order to permit the width
of the nozzle to be varied as desired by the
rotation of anyor all of the adjustment-bolts
in the desired direction, as by the applica-
tion of the ordinary alligator-wrench.

As before noted, the heat generated within
the fire-box of-a locomotive or similar appa-
ratus is so great thatthere would be some lia-
bility of the disintegration of the nozzle, and
Itherefore provide a water-jacket 29, extend-
ing along the outer surfaces of the sections
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23 and 24, extending nearly to the meeting .

edges thereof, the jacket being secured, asbhy
suitable bolts 30, and supporting in any suit-
able manner grate-supporting bars 31, pro-
vided along their upper edges with bar-rests
32, the ends of the water-jacket and nozzle
being closed by suitable end plates 33, of any
desired material, secured by screw-bolts hav-
ing their heads countersunk in order to pre-
sent smooth surfaces upon the ends of the
nozzle, designed to facilitate its introduection
into or its withdrawal from the fire-boxes for
purposes of adjustment, repair, &e.

The water-jacket may be supplied with wa-
ter in any suitable manner, but I prefer to
lead & water-pipe 44 from the interior of the
water-space to the water-jacket adjacent to
its opposite ends, and in order to permit the
escape of air from the jacket when the water
is intreduced initially I. provide air-plugs 55
adjacent to the upper edges of the jacket, and
mud-plugs 36 are preferably provided at the
bottom edges of the jacket to permit the
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draining off of water and sediment at prede-

termined intervals.

37indicates spacing-platessecured between
the upperedges of thenozzle and water-jacket,
and from which project upwardly a series of
deflector - supporting standards 38, screwed
into the plates and designed to be vertically
adjusted to adjust the deflector or regulator
39, supported by the standard, the apertures
in the under surface of the deflector 39 being
slightly elongated where necessary to permit
the lateral movement of the standards when
the nozzleisadjusted. Instead of employing
the standards supported by the nozzle for sus-
taining the regulator it may be desirable in
some instances to suspend the latter from one
or more stems, and, in fact, where this would
be practicable it would be preferable, for the
reason that the sheet of air projected from
the nozzle would be absolutely unbroken.

Any suitable means may be employed for

supplying the air to the conduit 26—as, for
instance, the ordinary hose-pipe 40, provided
with a flexible section or coupling 41 between
the locomotive and its tender and communi-
cating with a fan-casing 42, the fan 43 within
which is preferably rotated by a small rotary
engine 44, fed with steam through a steam-
pipe45. Suitable means,such as jointed rods
48, (shown in Fig. 1,) are provided in the pipe
40 and likewise in the horizontal portion 10
of the conduit 9, suitable means—as, for in-
stance, a handle or a lever and connection—
being provided for actnating the valve toregu-
late the supply of air from the fan and located
within easy reach of the fireman or other op-
erator. ' _

It will be observed from theforegoing that
Thavedevised anapparatus by means of which
perfect combustion is produced within the fire-
box of a boiler or other similar apparatus and

a maximum energy is generated by a mini- |

mumnr consumption of fuel; but while the em-
bodiments of my invention illustrated and
described appear at this time to comprehend
preferable construetions I do not desire to
limit myself to the structural details set out,
but reserve the right to change, modify, or

vary them at will within the scope of my in-
vention. ’

Having thus desceribed the invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. The combination with a conduit and an
elonigated blast-nozzle, of a series of nozzle-
adjusting bolts designed to adjust the relative
width of the nozzle to equalize the pressure of
the blast from end to end of said nozzle, sub-
stantially as specified. )

- 2. The combination with a conduit, and an
elongated blast-nozzle, of a deflector support-
ed abovesaid nozzle upon a series of independ-
ently-adjustable bolts adapted to adjust the
relative distance of the deflector from the
blast-nozzle to equalize the pressure of the
blast from end to.end of said nozzle, substan-
tially as described.

3. The combination with a conduit and an
elongated blast-nozzle having a series of inde-

-pendently-adjustable bolts adapted to adjust

the width of the nozzle; of a deflector sup-
ported above said nozzle upon a series of in-
dependently-adjustable bolts adapted to al-
low of the adjustment of the distance between
said deflector and- said nozzle, substantially
as deseribed.

4. In an apparatus of the character de-
scribed, the combination with a blast-nozzle
extending into the furnace from beneath, of
a water-jacket inclosingsaid blast-nozzle, and
means for adjusting the width of said nozzle,
substantially as described.

5. In an apparatus of the character de-
seribed, the combination with an elongated
blast - nozzle extending into the furnace
through the grate-bars thereof; of a water-
jacket inclosing said blast-nozzle; and an ad-
justable deflector mounted over the mouth of
said nozzle, substantially as deseribed.

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses. ’ o

JOSEPII SIDNEY NEWLIN.

Witnesses:

Lovuis G. JULIHN,
Wu. L. Forp.
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