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To all whom it may concerw:

Be it known that I, EGBERT. P. SHETITER,
of Renfrew, in the county of Butler and State
of Pennsylvania, have invented certain new
and useful Improvements in Apparatus for
Generating and Burning Gaseous Fuel for
Use in Furnaces, &ce.; and I do hereby declare
the following to be a full, clear, and exact
description of the invention, such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same.

My invention relates to an improvement in |
apparatus for generating gaseous fuel for use |
in furnaces and for other purposes.

One object of my present invention is to
produce a simple and reliable apparatus
whereby oil, tar, or other carbonaceous ma- |
terial may be converted into hydrocarbon |
vapor and consumed as generafed, the ear-
bon vapor evolved by heat being assimilated
with superheated-steam flame and heated
atmospheric air to produce a hydrocarbon
gaseous fuel.

A further object is to provide a feed-regu-
lator to be used with a gaseous-fuel-generat-
ing apparatus, that will automatically gradu- |
ate the flow of carbonaceous liquid from a,
source of supply to the gas-generating device, ,
and which is susceptible of close adjustment|
with regard. to the delivery of liquid carbon i
into the feeding mechanism of a gaseous-fuel-:
generating appamtus

A fmthel object.is to supply a hydloem-‘_
bon-gas-generating apparatus with a jet-noz- !
zle which will feed oil or other carbonaceous’
liquid supplied thereto by the foree of grav-:
ity or other applied pressure, the oil pass-.
ing into or through an enveloping thin sheet .
of h1<rh-p1essme steam, the nozzle being fur-|
ther adapted to mix this combined Volume
of steam and vaporized oil with a current of |
atmospheric air, which is inducted by pmtla,l
vacuum eleated around the feeding-jet noz- |
zle by action of steam through it.

A further object.is to furnish a gaseous-
fuel - generating ‘apparatus with a combin-
ing, supe1heatmg, and discharging chamber-
which is connected to a jet- nozzle, so as.to:
receive a volume of mixed high-pressure
steam, carbon liguid, and a-tmospherie air, ;

it being also adapted to permit a destructive

combustion of a portion of this injected com-
posite vapor, which will heat the interior of

_the chamber, expand the volume of the un-
consumed vapor, mixing and fixing the oxy- 55

gen of the air with the hydrogen and carbon
of the steam and oil, so as to evolve a com-
pound gaseous fuel that is discharged and
consumed to produce heat as it is evolved.

. A further object is to provide adjustable 6o

devices which are adapted to defleet the
foreibly ejected and ignited current of gase-
ous fuel as it issues from the jet-nozzles of
my gas-generator when the latter is located

within a glass-furnace, fire-box of a steam- 65

boiler, or other compartment, so that these
intensely-hot currents of gas, in state of com-
bustion, will be made to spread over an ex-
tended area of wall-surface or thrown into

- auy part of the combustion-chamber without 7o

a direct impingement against the walls of the
same.”

With these objects in view my invention
consists incertain features of constructionand

combinations of parts, which will be herein- 7%

after described, and pointed out in the claims.

Referring to the drawings, Figure 1 is a
plan view in section of the fire-box of a hori-
zontal-flue boiler ‘with my gas-generator in
position.
view of the combining-chamber and attached
parts. Fig. 3 is a side elevation in section of
a liquid-feeding device that is adapted to
graduate and equalize the delivery of carbona-

ceous liquid to the gas-generating apparatus. 83

Fig. 4 represents a top view of the feed-regu-
lator shown in Fig. 3. Fig.5 is a view of the
rear portion of the combining-chamber and
attached devices, which inject steam, oil, and
air into the combining-chamber.
enlarged longitudinal section of the feed or
jet nozzle. Fig. 7 shows the jet-nozzle and its
surrounding case, together with attached oil,
i steam, and air feeding devices, the casing of

the jet-nozzle being broken away to expose g5

the latter. Fig. 8 is an enlarged perspective
view of the jet-nozzle, the attached steam-reg-
ulating valve being shown in section.. Fig.9
represents the combining-chamber in per-

spective and detached from other parts. Fig. 100

Fig. 2 is an enlarged sectional plan 8o

Fig.6isan 9o
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10 is a view of the eombmmo" chamber, with
front end broken away on the line 2 z, Fig.
9. TFig. 11 represents one of the flame- de-
ﬂectors employed to divert and "direct the
flame of an ignited gas-jet as it issues from
the eombmmg—chambu

For the purpose of gaseous-fuel oeneratlon
conducted in apparatus where hqmd carbo-

‘naceous matter is utilized as one of the con-

stituent elements of the composite gas evolved
it is a prime essential, to insure an even con-
sumption of such material and the. produe-

tion of an even quality of gas, that a reliable

means be afforded to graduate the flow of oil
or other carbon 1iquid near where it is deliv-
ered into the generator. To effect such a reg-
ulation of the oil-delivery I have devised an
improved feed-regulator which is adapted to
liquefy and regulate the delivery of oil or
similar carbonaceous material to the gas-gen-
erating apparatus and permit the adjustment

. for quantity delivered under varying.press-
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' combusmon chamber,
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ures to be exactly graduated..

The féed-regulator just mentioned is intro-
duced in the line of oil-conduit pipe leading
from an elevated tank to a point near where
the furnace or hoiler fire-box is located and
in which the gas-generator is placed to fur-
nish gaseous fuel for combustion in it.

The gas-generating apparatus consists of
‘two devices that coact together for gas pro-
duetion. One of these is a novel jet-nozzle,
which is constructed to deliver a jet of high-
pressure steam intermixed with oil and at-
mospheric air, these joined currents being
foreibly projected into a combining-chamber,
which is the other and main portion of the
generating apparatus. This laiter-named fea-
ture is so devised that a portion of the mixed
volume of oil, steam, and‘air injected therein
‘will be ignited and by its intense combustion
heat up the thin walls of said combining or
mixing chamber, so that the major p01t10n of
the injected composite vapor will be thor-
oughly intermingled, and by intimate contact
with the burning jet, as well as the hot metal
walls of the chamber, be superheated and
fixed, changing from vaporous to gaseous
form. The pressure accumulating in the com-
bining-chamber by the rapid generation of
vapor forces jets of the same out through ori-
fices in this combiner into the combustion-
chamber of a glass or other furnace, where by

its ignition it furnishes intense heat in large-

volume

A detailed description of the appar atus will
now be given.

In I‘w 1, A is the outer walls, and A’ the
of a 110117onta1 flue
boiler, in which the eombining-ehamber B of
my vapor-generating apparatus is located,
its relative position therein being shown. At
the outer end B* the 1nJeet1nO dev1ce is at-
tached.

The oil, steam, and air injector consists of
a.shell b, (see Figs. 5 and 7,) secured in the
front end of the combin‘ing-chamber B by the

thread b?% cut on its body so as to align with
this chamber longitudinally. .Said shell b is
axially perforated to receive a jet-nozzle E,
which is supported concentric with the cy-
lindrical eavity of the shell in which it is
placed by threaded attachment of its end s
with the three-way fitting &', into which is
also serewed the rod s°, which is attached to
the steam-controlling valve s, to operate it
and by its adjustment toward or from its seat
regulate the passage of steam through the jet-

nozzle, a hand-wheel d affording a means for .

such adjustment.

The jet-nozzle E is shown enlarged in Figs.
6 and 8, the first being a longitudinal section
of the same, taken through its axial center,a
portion of the jet-nozzle being also shown in
positionin Fig. 5. It is ¢ylindrical toward its
receiving or forward end, and from the point
u (see Fig. 6) the upper side of the wall or
shell is depressed and the whole body of  the
nozzle slightly tapered toward the other end
7, an open channel or groove ¢ being thus

produced on the top side of the nozzle.

The inward curving of the top surface n’
produces a nearly-annular slit or thin ecurved
orifice n® (see Fig. 8) between it and the ex-
tremity of the exterior wall n, this slit being
adapted to deliver a similarly-shaped jet of
steam from its open terminal, and it will be
noticed in Fig. 7 that this end of the jet-noz-
zle K is in line with and near to the delivery-
orifice m, formed in the end of the shell b.

A steam-supply pipe ¢ is connected with a
branch outlet .k of the T-piece b, said pipe
receiving steam from any adequdte ‘source,
and above the: point ¢ (see Fig. 5) an inlet
T is formed in the shell b, so as to- permit
oil to be introduced to ithe channelt through
the vertical pipe F. Theinlet-orifice throu 0"11
which the pipe F enters the shellbis enlarged
to allow'an annular perforated disk T’ to be
seated in' the branch inlet T, thus-affording
free inlet for air which may sur round the
jet-nozzle in the annnlar space 8" intervening
between it and the ‘adjacent concentric. wall
of the shell. : : .

At a proper point outside of:{he combus-
tion-chamber A’ of the boiler in-which. the
combining-chamber of the. generating appa-
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ratus is placed ‘and . preferably -above said .

chamber, the oil-regulating deviceis situated.
This consists of a 1eceptacleC (see Tig. 3,) in
which are formed three vertical compzut-
ments ¢’ C* C%, which are made to communi-
cate by j unetion with a horizontal passage C®.

‘Within the compartment C’ a- sealed cham-
ber C? is formed or inserted, through which
steam is introduced and caused to mrculate
by the pipes 8 8. - In the bottom of the com-
partment C’; near the vertical side wall of the
same, a'perforation is made, which is intended
to receive and form a tight joint with the
valve o, that is-connected by a vertical rod o’
to the pivoted horizontal osecillating bar I,
said.rod having a loose connection theremth
at 6. On the otllq; end 5 of the bar [ a rod p
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is pivoted, to which the float D is secured,
and thus allowed to reciprocate within the
compartment Ct -~ - -

At the other side of the receptacle C, in
the bottom wall of the passage 7, just below
the compartment C? a valve-seat and oil-dis-
charge opening G? is formed, in which the
needle-valve (7 is fitted, which latter is oper-
ated by thevertical rod G, that is engaged by
the serew-nut g, to afford means for the exact
adjustment of the needle-valve by a. revolu-
tion of the nut: The oil-feed pipe T, being
attached to the orifice below the valve G/, is
extended downwardly to enter the inlet
branch at %, ag has been explained.

In order to liquefy tarry matter, crude coal-
oil, or similar thick carbonaceous material
and cause it to flow readily through  the
spindle-valve G’, the steam -chamber C? is
provided, whic¢h will speedily render such
sluggish viseid material limpid and free-flow-
ing, so as to be fed in small quantity through
said valve G’. (Shown in Fig.3.)

An. oil- conduit pipe E’; which extends
from an elevated source of supply, such as a
tank, (not shown,) is attached below the valve
o to introduce liquid earbon matter within
the receptacle C; and in operation, when the

. several compartments are filled sufficiently

to elevate the float D, this upward movement
of the float will depress the valve o and ¢ut
off oil influx or regulate it to prevent undue
pressure within the compartments.

‘When the valve G’ is adjusted to supply a
desired amount to the jet-nozzle E, it is ap-
parent that this discharge of il will be, con-
trolled so as to be egual at all times, and not
affected by varying height of oil in - the ele-
vated tank, which is the source of supply to
the regulator. Co :

In Fig. 2 a longitudinal enlarged sectional
view of the combiring-chamber B and at-
tached jet-nozzle E is shown.  As will be seen,
the combining-chamber has two parallel lon-
gitudinal walls 1 2 formed in it, which divide
the interior into three passages or chambers
of about equal diameter. The walls 12 termi-
nateat 910, leaving the transverse passages 11
12 attheirends,which passages are intersected
by the longitudinal chambers B’ B? B? and

it will be noticed that the discharging-orifice.

m is directly opposite the center of the middle
chamber B%. Preferably in a right line be-
tween the discharge-orifice m ‘and the oblong
openings h two oppositely-located circular
openings ¢ are made through the walls of the
combining-chamber for the admission of at-
mospheric air or another use, as will be ex-
plained. " Two lateral branches oroutlets ¢ ¢
are formed in the combining-chamber.B atits
innerorrear end,and twoparallel spaced slots
f fare cut through the transverse end wall 3
of said chamber, these slots f being placed
opposite the outer ecompartments B’ B2 as
shown in Fig. 2. '

In use of thisapparatusfor gas production
it is preferred to place a light wood fire on

the grate-bars below the combining-chamber

‘B in order to heat the walls of the same.

This is not imperatively necessary, as the
operation can be started without such a pro-
vision; but it is facilitated by its employ-
ment. ' ’ ' :
Steam.is allowed to enter the jet-nozzle E
by opening the valve s, and oil is caused to
drip from the valve G’ into the groove or

lar stcam-jet which issues from ‘the nozzle at
n* will exhaust the contained air in the space
s’ and channel {, so as to create an inward
current of air through the perforationsin the

disk T, and thisairwill intimately commingle

with the steam and vaporized oil that is also
drawn toward the exit-orifice m of the shell
b by the steam-jet. When the mixed volume
of steam, hot air, and vaporized oil is pro-
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‘channel . The rapid movementof the annu- . -
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jected through the orifice m, it is ignited and

a portion of the same is consumed as a jetof
fire. The excess of gaseous vapor not con:
sumed, which is the major portion of the in-
jected current, will be forced through the
central chamber B? and impinge against the
interior surface of the transverse wall 3, which
will deflect it laterally. The force of the mov-
ing column of "ecomposite vapor injected
through the orifice m will create an inward
draft through the orifices ¢ and elongated
slots 7. and £, so that atmospheric air will be
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drawn through the grate-bars of the combus-

tion-chamber A’. After beingheated and ex-
panded by its passage through this chamber
this air will enter the combining-chamber B
at the points mentioned and mix with the
vaporous current, which will be intimately
blended and fixed by the heat of the burning
jet, the excess of oxygen furnished by the

I00
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blended hot rarefied air and fire of the fur- .

nace aiding to produce intense smokeless
combustion of the composite gas as itisforced
outof thejet-holes gy, (shown in Fig. 1,) itbe-

I10

ing first given areverberatory motion through .

the lateral chambers B’ B® to pass it through
the burning jet. v

It is of 'importance that the intensely-hot
burhning jets formed by the vapor which issues
from the orifices g be deflected at proper an:
gles to throw a sheet of flame along the sui-
face of the fire-chamber walls, so that it shall
have contact with an extensive area to heat
it. To effect such a change of current I em-
ploy the movable deflectors shown in Fig. 11,
in which the angular vertical surface I is held
to swing opposite an opening ¢ by a pintlew,
which is inserted in the hole ¢’, thus peimit-
ting the deflector to be set and cause the ig-
nited jet tobe diverted from striking squarely
against the sidewalls of the boiler and thrown
in any desired direction.

It should be understood that one of the de-
flectors just described is mounted opposite
each jet-orifice ¢, as shown in Fig. 1, and itis
evident that several flame-deflectors, made of
cast-iron, fire-clay, or other fire-resisting ma-
terial, may be employed to direct these flame-
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jets and break them up and cause a general
heat diffusion in a measurably-close combus-

" tion-chamber—such as a glass-furnace or the

Io
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fire-box of a boiler.

It is contemplated to provide a means for
utilization of natural gas with this apparatus,
and in case it is employed it may be fed into
the combining-chamber B at < by a proper
pipe attachment inserted in one of these ori-
fices, and ‘so projected that its volume will be
forced toward the wall 3 of the combining-

chamber, steam and a reduced quantity of oil .

beingemployed in conjunction with the gas.

It may be desired to combine coal-dust or
pulverized coke with. the steam, oil, and air
as itissuesfrom the discharge-nozzle m, which
may be effected by the attachment to one of
the openings h of a proper conduit-tube,
through which the dust may be conveyed
into the combining-chamber, mechanically
mixed, and forcibly ejected with the gaseous
fuel to be consumed therewith in an obvious
manner. '

The details of construction of the gaseous-
fuel-generating apparatus hereinbefore de-
scribed may be slightly changed in form and
method of combination and arrangement of
parts without a departure from the spirit or
exceeding the scope of my invention. Ilence

I do not wish to restrict myself to the exact |

forms and combinations of parts shown; but,

Having fully described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is— .

1. In a gaseous-fuel generator, a combin-
ing-chamber havingparallel chambersformed
in its interior communicating at both ends
and provided with inlet and discharge ori-
fices, substantially as set forth.

2. In a gaseous-fuel generator, a combin-
ing-chamber which is provided with a central
longitudinal chamber and lateral chambers,
these chambers communicating at both ends

- and adapted to receive a gaseous current
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forced or drawn into the central chamber to
mix with fire and superheat it, substantially
as set forth. S

3. In a gaseous-fuel generator, a combin-
ing-chamberhaving two partition-wallslongi-
tudinally extended to divide it into three
compartments communicating at both ends
and furnished with an inlet-orifice, whieh is
located opposite to the central compartment,
substantially as set forth.

4, The combination, with a combining-

chamber, of a jet-nozzle consisting of a casing
having a nearly annular discharge slit or
opening formed by a depression in one side
of the casing, substantially as set forth.

5. The combination, with- a combining-
chamber, of a jet-nozzle consisting of acasing
having a nearly-annular slit or discharge-
orifice and an external longitudinal channel
on one side, substantially as set forth.

6. In a gaseous-fuel generator, the combi-
nation, with a combining-chamber and a jet-
nozzle grooved longitudinally on its exterior
and having a discharge-opening for steam, of
a shell surrounding the jet-nozzle and pro-
vided with a discharge-orifice in line with the
jet-nozzle, substantially as set forth.

7. In a gaseous-fuel-generating apparatus,
the combination, with a central longitudinal
chamber, and two parallel lateral chambers
that are conneeted at their ends to each other
and the central chamber to form a reverbera-
tory combining-chamber, of a jet-nozzle, an en-

| veloping-shell for the jet-nozzle, and means to

supply steam, oil, and air o the jet-nozzle
and the annular passage surrounding it, sub-
stantially as set forth.

8. In a gaseous-fuel-generating apparatus,
the combination, with a combining-chamber,
which is constructed of several compartments
lying side by side and communicating at each
end, of a steam-jet nozzle, oil-supply pipe, air-
openings, and an automatic regulating device
that graduates the flow of carbon liquid to
the jet-orifice, substantially as set forth.

9. In a gaseous-fuel-generating apparatus,
the combination, with .a reverberatory com-
bining-chamber having flame and air inlets
and gas-discharge passages formed in it, and
an inlet for a mixed jet of steam, oil, and air
provided at one end of said chamber, of a
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steam - jet nozzle, -an oil - feeding channel .

formed on the surface of said steam-jet noz-
zle, an oil-supply pipe, air-inlet orifices, an
enveloping-shell which surrounds the steam

jet nozzle, but is not in contact with its side

wall, and means for regulating the introduc-
tion of steam and oil, substantially as set
forth. ’

In testimony whereof I have signed this
specification in the presence of two subsecrib-

-ing witnesses.

EGBERT P. SHETTER.
Witnesses: ’ !
JACKSON SPICER,
W, LoNG.
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