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“To: all whom it may concern:
Beitknown that we, DELEVAN D.VAn Nor-

AN, LESTER B. BROWN, and BExocH B. MoR-

RISON, of Petroleum Centre, in the county of
Venango, in the State of. Pennsylvania, have

_invented certain new and uséful apparatus for:
the purpose of burning superheated steam, in’

combination withasmall portionof gasevolved
from petroleum and other b ydrocarbon liquids,
for fuel, the supply of both steam and liquid
being made self - adjusting, and the following
is a full, clear, and exact description of .the
same, reference being had-to the accompanying
drawings, making a part of this specification,
in_which— ‘ .
Figure 1 Tepresents a longitudinal section
through a tubular boiler with the superheat-
ing steam and gas»genera.tin g apparatus ent in
gection,and the pipes and stop-cocks, with the
self-acting cut-off valves to regulate the sup-
ply of both the steam and the petroleum or
otherhydrocarbon liquids. Fig.2 showsafront-
end view of a steam-boiler with thefire-box open,
-and the steam - heating, gas- generating, an
burning apparatus, with the supply - pipes all
placed in position for use in the fire-box of the
boiler. . Fig. 3 shows the top ‘of the gas- gen-
erating retort with the steain and gas jets. Fig.

4 represents a section across the lower end of

the retor§ with the coil of steam-pipe for heat-
ingthelignid togen eratethegas. Fig.5shows

a detached view of the coil, which is'placed in
the fire-box for superbeating {he steam. Tig.

. 6 shows a detached view of & steam-pipe with .

jets, which may be placed directly under the
- gasjets.in the retort.
~ The object of onr discovery and invention is
to lessen the bulk and the expense of fuel for
* generating steamiu steam-boilers, and to make
" use of such substances for fuel as have hereto-
fore been regarded as of littie or no value:
Our invention consists in the use of -guper-

heated steam as producing the most intense -

flame, whemn burned in conuection with carbu-
reted hydrogen from petroleum or other hydro-
~carbon liquids, by means. of apparatas in.sub-
,Stance as hereinafter described. - S
"o enable others skilled in the art of engi:
neering. to fally understand onr principle and
to make and use our apparatus for burning su-
perhbedted steam with a small portion of gas,

surrounding it, is a smoke-flue, e c.

we will describe it in detail, referring to the
drawings,and tothelettersof reference marked
thereon. ' Co o
The same letters indicate the like partsinall -
of the several figures. REEE RS S
In the furnace or fire-box A A'of any ordi-

K

‘narily-constmcted steain boilér is blaced aire-

tort; B B, the sides and top of which may be .
made of cast-iron, of any desired dimensions

“and form.  The bottom of thé retort B/ ‘shounld

be made dishing or concave and of copper; the'

sidesof the retortbeing surronnded by a stearmn-

chamber, b b,cast with if, botit being closed by
the copper bottom B IS T
On the outside of the steam-chamber, and
... Thejacket
ar covering d d is conuectedat the bottomand.
supported upon 2. base, O ; which forms'a pan
to receive the residuum drawn from the retort;

‘and used for the purpose of burning itand a

small portion of petroleum or:other bydrocar-
bon liquids in starting the fire,in order to gen-
erate gas and put the whole in operation,” Ab..

d | or near the top-of the retort B B are taken out

two or niore small pipes, a a, which pass down .
the smoke-flue ¢ ¢,between the steam-chamber

‘and ‘the outside jacket, for the purpose of con-.

veying a small portion of the gas underneath’.
the bottom of the retort B’ to assist the coms.

‘bustion of the ingredients inthe pan C-and te

facilitate the making of gas in the retort..

The inside of the retort BBis kept supplied
with petroleum or other hydrocarbon liquid by .
means of a pipe, D, which’ is connected with
2 tank or reservoir, which maybe placed’inany
desired position for ‘convenience and’ safety, -
there-being a supply-cock and. a ch"eck-v]alve
in the pipe D, betweeén the retort and the oil-
tank, to prevent Dback-action by the pressure of
the gas and the possibility of fire following the

.pipe to the tank. ] ‘ ]
- Inordertoregulate with certainty the steady

and maximum quantity of oil to beused in the
retort, we place a self -acting float, B, on the
top of which isa cone-valve,¢,and seaty which

is fitted so as to ‘shut off the flow from the
gupply-pipe D. when the float rises to a-given,
point, thas preventing an unﬂuécandawastefuli

expenditure of oil, and -guarding with'cer-. .
tainty against overflow or choking-up the re-. -
tort, thus making & perfect self - regulator for:
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_.the supply of the crude material for generat-.
ing the gas. - - - SR
In the center of the copper bottom of the
retort B’ is. an-outlet or stop-cock, f, to draw:
"off the residuum into the.pan.C ¢ where it
-may be consumed and the retort kept clean and
free from any accumulation of extraneous:mat-
ter. The smoke eaused from.the burning pe-
troleum or residunm in thie pan.C passes up the
flue ¢e, which surrounds the retort and steam-
chamber; where it escapes at the angular open-
ing .44’ apd comes in direct. contact with the
flame of the gas and steam and is eatirely con-
sumed.. ... ¢ S oo
. The top .of 3438 mac
~and is sunk 'below the- outlets 'of the steam-
.chamber and smoke:jacket, the top:surface
-:being perforated with a series of very small:
‘outlets, h & h, for the gas'to escape where the:
‘combnstion takes place, being readily ignited:
‘by the heat and flame surrounding it as itis-
‘brought in contaét by the inclined outlet of:
the smoke-flue, - = ..o
- The carbureted hydrogen gas emitted from
. “ aretort or. jets inclosed in the. furnace or fire-.
‘box of a ‘steam-boiler will not get a-sufficient
supply of oxygen to burn witl any degres of
“intensity, and to supply the deficiency we have-
- discovered . and made available superheated -
stéam, whichy:in its application and.use, forms
the most important part of ‘eur-invention.- . -

From the cupola G, or any elevateil point of |

the steam-boiler, way.be inserted-or secured a -
pipe, g, by which a portion of the steam is con-
. _ducted into the top of the furnace A’ A, where
' "it is conveyed through an extended coil of iron_
~-or othersuitable metallic pipe, I I, the coil be-
ing 8o placed over the retort B B that the
jets of flame concentrats upon it.to superheat
‘the steam when-it is conducted through the
pipe J' down to near the bottom of the retort,
where a portion of the superheated steam is
~ admitted to pass through the eopper coil K K,
which is siibmerged in the oil.in the retort to
aid in generating the gas. From thence the
pipe L passes out through the boiler; and may-
be extended to convey heat to:the, oil-tank or
reservoir; where it mmay pass down throngh the
oil by means of another coil of pipe to prepare.
it for use by making it more limpid, so-that it
- will flow easily to the retort. .Hrom'the oil-
tank the pipé or escape steam may be admitted
into the water-tank to warm the water,”

‘The object of passing the steam thirough fhe
-oil-tank is to separate the water from- tie oil, -
which, in its crude state, is always found com-.

- bined in greater of less quantities. -
- " Now, in order to.get an intense flame in the,
farnace A A, a portion of the. superheated
-steam is let into the.chamber b b which sur-
rounds the retort B by opening the stop-cock
o to.the branch pipe , when' it ‘will find out-
lets. through « series of minute perforations,
27 o, arounil the. top: of the chamber, they
being nt suclyangles as to bring the small jets
of superheated steam in immediate contact

the ‘retort Bf“is made convex, |

‘gas for fuel, . -

with the jets of buining gas from’the retort,
thus supplying an" agent which produces the
most intense flame. : .

" If found. desirable to weaken or dilate the
rich carbureted hydrogen and make .it more
expansive, a very small portioo of steam may .
e let into the topof the retort B by the stop-
cock 0 and branch pipé p, which connects-with

_the circular pipe q ¢, in.which are a series of

very small openings, ¢ ¢ t'%, to allow the steam
to commingle with the gas as it cseapes for
combustion. - . o T .
_-The quantity of steam from the boiler to be .
admitted into the coil of pipe 1 I to be saper-
heated for the purposes above desecribed is
regulated by our improved: self-acting steam-

"pressure governor- valve H,-which may be

pl,’aced,in_the._induct_ion,pipe g between the cu-

- pola G of the boiler and the coil of pipe I I in
“the furnace.. - '

The gteam-pressure governor-valve H, as
séen in Fig. 1, is constructed by having a slid-
ing piston, 8, working in a vertical eylinder,
T, in which the steam is admitted at the top
through a throttle-valve or stop-cock, R, in
the pipe v leading to the-eylinder. The indue-

-tion-pipe v and the edunetion-pipe-\W are both

made so as to be closed by the sliding inverted
cup-piston valve 8, which is connected with
a spring-balance, U, and graduated scale V,
8o that thennmber of pounds pressuré of steam
in the. pipe 'W which léads to the coil I-Iin
the farnace may be regulated by the throttle.

:Rand accurately known. -

. .

-~ To the indyetion-pipe g.is_collnecﬁed abranch
-pipe, X, which communicates with the vertical .
-eylinder T under the cup-piston S, 50 that when

the steam'in thie boiler isat a greater pressure .

-than is required to balance the force on the |
- piston-valve 8, as indicated by-the gpring-bal-

-ance ' V,'it will close up the valve S and shat .
off the steam from' the apparatus in the far- .~

nace, which will immediately reduce the Same,
and consequently the steam inr the boiler will

-be diminished until the spring-balance oper--.
ates to open.the valve 'S, when the flame in-

creases, and the supply of steam is kept up for

- all of theé purposes required, thus making the
.steam its own supplier of fuel -as well as its

own fire-tender.

* Having, thus fully described our invention,’
|'what wé claim asnew, and desire to. secure by
1 Letters Patent, is— > .. - .. - . o
--1. Placing in the furnace: or fire-box of a

steam-bdiler a retort for generating gas from
petroleum: or other hydrocarbon liguids, the -
retort being surrounded by a steam-chantber
from-which: superkeated steam- may be used
with a’small portion of carbureted hydrogen
2. Placing & copper or othér metal coil of
pipein the bottomof the retort, through whicl .
superheated steam is' admitted to hasten-and -

evolve the gas from hydrocarbon liquids.
.3, Ope or-more pipes léeading from near the

tap of the retort down -under the bottom of -
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the same for the purpose of intensiiymg the |

heat in the retort, and thereby dispensing with
fire in the pan after the steam m the-boiler is
- at working pressure.

4. The smoke-jacket surroundmg the retort

"and steam-chamber, in combination with the

fire-pan, whereby the smoke of the barning

liquid is brought in coritact with gas and steam
and is entirely. consumed..

5. The float-valve placed in the retort for
. controlling the supply of ‘petroleam’ or other
liquids for generatm g gas intlie manner herein
et forth.

6: The manner of separatmg tbe water from.

the crude oil by passing a eoil of sbea:n -pipe
through the tank, as described,-

1. The perforated coil or circalar pipe ¢ in
the top of the retort, for the purpose.of letting
a small portxon of steam into’ the top of tbe

gas generatmg retort 1o commmgle \vnh tho
gas as-it eseapes for ignition.: .
8. The arrangement. of iron-or other sulta-

-ble metallic pipe for superheating steam in'the - ..

furnace of a steam-boiler, s herein descnbed,‘ =
in combination with the gas- geuemtm_g retort. . -

9. The construction and arrangénient of the
sfeam- pressme gov ernor-valve,m combmdtlon
with the spring- balame, ~1s zmd for the pur

- poses set forth.

In testimony whereof we have héreunto sub

'; scnbed our names,

DELEVAN DE VAN NOR\[A\T
- LESTER B. BROWN, bl
ENOCH R. MORRISON

" Witnesses: . . 4
‘W.J. KETOHUM
J.B. Wopnm;rl«‘r. ‘




