(No Model.)

@. JONES.
PROCESS OF GENERATING GAS,

Patented Apr. 1

1884.

‘No. 296,289.

fratle et

R
<
3
~
S
<
=
=
g
y ded gl 14 AL (] fgtnaytpay LA @ v .
B S5 555094 P v.A\\ ps Sh gt V\W\k“h\ e 5 P e
. / 2 \mw A e 757 P e w25 k\V\\\W\W\W\\\u\m“\ kmvunuw,\m
d LA =
N, Y4020 ag%Y2 %\ Lo e A e e e e ]
O o _.EEE Z b s i e e e
. D // : ] ¢
LALANANA REANNRRRRN ARG . i
N H
e ..\Nll .Q%&WS@WM% R ! i
A E
ﬂb/ J d
: \ ANNRNNN
3 A . £
ﬂ.. N LA ,,, £
b v 1] \ \ v H
it i \ N H
A 3 W 1\ N 2
. _ VRSN [N :
= \ y 4 4 \ i
ﬂ i A i A 4
‘ \\‘\.‘1\~\E‘\\\\‘\\\\\-.‘l“\\\\‘\\\\\\\\\\s\'\“~\.\\\ v—m
. g
]
) . z
i S A A A B
_Q_ — — NN 0N
7 g’ 4 ... 3
\ i j ] j
i q v A
Q) i\
R ==
‘ //////Jr/
(1 4
i r E
“~ —d Mﬂm
R : " =
. ¢
- WA AA AL A AV LA 1A LAV A LAl L1 ey ] o [
e e e e e e e
g g
e e ]
1 LA A 1 g 0 S U o s 9 0 g 05 O S 0 o S Vs Wt B 0 g W A g B i G g g B s BN
Sy G gt gtayd LA A AN A I S I ol g e W I S 9 W Sy Ve o g 0 g 0 W 8 e
A I o s e e e e e e <




10

15

20

.25

30

35

40

45

50

UNITED STATES

PaTenT OFFICE.

GOMER JOXNES, OF WASHINGTON,

D. C., ASSIGNOR TO THE STANDARD

VAPOR FUEL IRON AND STEEL COMPANY OF NEW YORK.

PROCESS OF GENERATING GAS.

SPECIFICATION forming part of Letters Pa_texit No. 296,289, dated April 1, 1884,

Application filed Jannary 11, 1884,

To all whom it may concermn:

Be it known that I, GoMER JONES, a citizen
of the United qtates, residing at *\'Vftshmoton,
in the District of Columbla, have invented
cerfain new and useful Improvements in Pro-
cesses of Generating Gas; and I do hereby de-
clare that the foﬂownw is @ full, clear, and
exact deseription of the 1nvent10n such as
will enable others skilled in the art to which

it appertains to make and use the same.

- My invention relates to that class of vapor-
regeneratms in which petroleam is Vaporued
by means of steam.

Prior to my invention oil has been heated
in a retor{-chamber by means of steam, and
the vapor therefrom mixed with steam pro-
jected into the.retort. The steam and vapor
are conveyed from said retort to another re-
tort, in which they are heated, and passed to
a double retort having between its walls a
spiral which practically forms a continuation
of the pipe which eonnects this retort with
the second one. Upon the side of the retort

‘opposite to that at which the steam and vapor

enter, a supply of superheated steam is admit-
ted, and passes with the steam and vapor into
the mixing-chamber through an aperture in
the inner wall of the double retort. Both the
superheated steam and the vapor are heated
by practicaily the same means, and thus both
have the same pressure but different densities,
and when heated in the mixing-echamber strat-
ify, the lighter one passing off first. This
mmethod of generating the oil is defective, first,
in vaporizing-the petrolenm in bulk, as the
lighter vapors will pass off and leave a residu-
um of heavy oils which the heat will coke and
render unfit for any purpose; second, in charg-
ing with steam the vaporized oil as it ascends
from the body of the oil in the chamber.
This reduces the temperature of the-vapor-
ized oil, and forms water of condensation,
which mixes with the body of the oil and
renders the subsequent vaporization of the
oil more difficult; and, third, in mixing the
vaporized oil and steam and superheated
steam in a coil formed by the spiral between
tiie walls of the double retort. Thevapor and
superheated steam do not mix into each other,
but merely pass as fwo corrents having par-
allel paths into the retort-chamber and under
the same pressure. The hydrocarbon vapor

(Vo model.)

and steam will form in strata in the mixing-
chamber, as they are of different densities and
their detention in the mixing-ehamber is suf-
ficiently long to permit them to str atify, and
the flow from the retort will sometimes be
pure steam, and at other times be steam partly
or greatly saturated with oil-vapor. I over-
come these defects, first, by feeding the oil in
a thin stream against a blast of superheated
steam moving in a small pipe inclosed in a
jacket through which superheated steam is
passing, so that the temperature of the vapor-
ized oil will be raised to a higher temperature
at the moment of vaporization, and prevent
the superheated steam used in the blast from
becoming condensed by reason of the absorp-
tion of heat by the oil in vaporizing. By this
means 1 am enabled to vaporize the heavy
grades of petroleum and force it into a mixing-
chamber at one and the same operation, and
dispense with vaporizing the oil in bulk and
obviate the condensation of the steam; and,
second, by forcing this vapor into a mixing-
chamber, where it is given a whirling motion

steam coming from the opposite direction and
under a different pressure. By this method
it will be seen that the oil is first vaporized by
3 blast of steam. Any tendenecy of the steam
to lose its heat, and consequently its pressure,
by reason of its contact with the cold oil and
absorption of heat by the vaporization of the
oil is counteracted by the absorption of heat
from the superheated steam - chamber sur-
rounding the vaporizing-pipe. The super-
heated sbeam from said chamber is again re-
heated in the retort, bub passes out into the
mixing-chamber under less pressure than the
vaporized oil entering said mixing-chamber
through the vapor-pipe. Thespecifie gravity
of the vaporized oil is greater than that of the
-superheated steam. The former, which en-
ters at the top of the mixing-chamber, will
therefore pass toward the bottom of the latter
and meet the ascending eurrents of snperheat-

the vapor. - Theresult of this meeting will be

to intimately mix the vapor and steam, and
the mixture will pass out at thetop. By pass-
ing the mixture out at the top the tendency of
the superheated steam fo break up the cur-
rent of vapor is enhanced, and by whirling the
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two together the combination is almost per- | from the bottom of the chambei upwmdly

fect. One of the means by which I acecom-
plish this result isshown in the accompanym(f
drawings, in which—

Figure 1 represents a vertical transverse
section of an apparatus with part of the con-
nections in full lines, and Figs. 2 and 3 detail
views of one of the parts.

A represents the brick-work, havmg a fire-
chamber, A’. Seated upon its walls by means
of a flange, B',is a pot-shaped jacket, B,which
incloses a second pot, B supported by any
suitable means. In this device, however, it
is shown attached to the cover B! by means of
bolts B®passing through its flange. The cover
Bt is attached to the outer jacket by means of
bolts, and is provided with serew-threaded
openings for the different pipes, which enter
the spaces between the walls of the jackets.
The space within the walls of jacket B3?, Tecall
the ** mixing-ehamber’’ B® and that between
jackets B and B’ the ‘‘annular steam-space’’
B

At the top of the mixing-chamber is a va-
por-pipe, C, which extends vertically through
the cover B, and is connected with a horizon-
tal pipe, . In the end of the-pipe C'is a

‘needle-valve, C?, screw-threaded in an inter-

nal collar, ¢, and projecting into the conical
opening in the internal collar, ¢, having in
front thereof a perforated diaphragm, ¢’. The
upper part of this diaphragm is provided with
an upwardly and rearwardly inclined fan-
shaped groove, ¢, the apex of which termi-
nates at the perforation ¢. The lower half
may be dished back, as shown in Fig. 2. In
front of this diaphragm the tube is contradted,
as at ¢', for an obvious purpose. Entering
into the space between the collar ¢ and cis a
superheated-steam-supply pipe, D, which fur-
nishes the steam for vaporizing the oil ad-
mitted to pipe C' through pipe D', above the
The oil passing through this
pipe passes down the fan-shaped groove to the
perforation, where the current of steam from
supply-pipe D strikes and vaporizes the oil.
Theforceofthesteam carries the vaporthrough
pipes €' and C to the mixing-chamber B°

Owing to the fact that the pipe CV is outside
the apparatus, the vapor passing through it
would become chilled if some means were not
provided for preventing radiation. I accom-
plish this by inclosing pipe ' in a steam-
jacket, C. This jacket is connected to the
main superheated-steam-supply pipe D? and
the space between pipe ¢’ and the inner wall
of jacket C* should be equal to or larger than
the supply-pipe D? so that the steam will no
become wire-drawn in passing from pipe D* to
pipe D°.

The pipe D*is joined to a T-union forming
part of the jacket C. The lower end of this
pipe projects through cover B* into the annu-
lar steam-space B, The steam which enters
this space envelopes jacket B?, and may be
again heated by fire in furnace A, and is with-
drawn by means of a pipe, D*, which extends

through the casing to an outlet-pipe, D3, hav-
ing Valve d, which is closed when it is desu ed
to force steam into the mixing-chamber. The
object of this pipe is to withdraw any water
that may have accumulated in the jacket, and
to furnish a means for the steam to escape
when in operation.

Below the valve d is a T-union, to which is
connected a branch pipe, D’ provided with a
valve, d, which is closed when it is desired to
flush the chamber B through the outlet D’
A pipe, D', is connected to the inner end of
pipe D° by means of a union having a steam-
gage, d°, upon its upper end. The pipe D’
passes through the cover B, and may extend
to near the bottom of the mixing-chamber B’;
but I prefer to use an enlarged drum or cyl-
inder, D% having an opening, &, at its bottom
to permit the steam to pass into the mixing-
chamber. The steam passing through this
opening passes upwardly and meets the vapor
which is projected downwardly in said mix-
ing-chamber from pipe C. The impact of the
two currents thoroughly mixes the vapor and
steam, and the mixture passes through the
vapor-exit pipe D’ which leads to the fur-
nace, where it is burned.

Tipon the drum D?® is arranged a spiral
flange, I3, having its outer edge Ju%t clear of
the inside of the jacket B to permit of itsin-
sertion. The flange is so constructed that at
any given point its outer edge is higher than
the inner edge which is in contact with the
drum. The object of thisspiral is to give the
contending vapor and superheated steam a
whirling motion, so that they will readily com-
mingle. Owing to the fact that the top of the
gpiral is near the cover, and the vapor enters
ap a greater pressure than the steam, the vapor
expands and forces itself toward the bottom
through the spiral passage, whereby a whirl-
ing motion is given to it by the steam whirl-
ing upwardly through said passage. The
flange also serves occasionally—for instance,
when starting the apparatus, and before all
its parts have taken up the heat necessary for
perfect action—to catch any oil that may drip
from pipe C. This is rarely the case; but if
any should drip it would, owing to the in¢lined
form of the spiral flange, rest against the
drum, and the heat therefrom would vaporize
the oil before it had traveled the whole length
of the flange, thus obviating the necessity for
any drawing-off pipe at the bottom of the
mixing-chamber.

Upon each of the pipes D, D, D?, D% and
D° are valves to control the flow through said
pipes. The pipes D and D* are each provided
with a pressure-regulating valve, which may
be set at a certain pressure, so that no matter
what the pressure may be in the superheater
the pressure in the mixing-chamber will be
uniform and unvarying. The oil-supply pipe
D’ is also provided with a regulator-valve.
This valve is provided with means by which
any amount of oil may be supplied for va-
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porization, and is so arranged that it will in-
dicate what amount is passing through it, and
the quantity may be regulated ab pleasure.
This or a similar valve is necessary to the
proper operation of my machine, as the sup-
ply of oil passing to the vaporizer must be

- exaetly known if the best result is to be pro-

IO

duced. Furthermore, as I only use (compared
with other devices) a small guantity of oil,
some means for reducing the flow to the mini-

mum must be used, and this valve accom-

plishes that result.
Suspended in any suitable manner from, and

- having its upper edO'e near the under side of,

13

20

25

30

40

the cover is a eup-shaped deflector, D, Which
breaks the current and prevents the commin-
gled vapors from passing directly tothe pipe.
The operation of the deviee is as follows:
The parts being arranged as described, the
superheated steam is admitted to the annular
steam-space B® by opening cocks & in pipe
D* and ¢ in pipe D°. The current of steam
passing through the space B®flushes the latter
of any water of condensation and relievesit of
any dead air which may have accumulated
since the last fire. After the jackets have be-
come sufficientiy heated,.the cock d'is opened
and the steam allowed to enter the mixing-
chamber throngh pipes D® and D' and dram
D8 Valve 4* in steam-pipe D is now opened
and a current of steam allowed to pass through
the needle-valve chamber and forece ifs way
into chamber B° through pipes ¢/ and C, and
the cock & in pipe D’ opened to allow the cur-
rent to pass out. As the steam-pipes D and
D? are connected to the same superheater, the
temperature of the steam in both pipes will be
the same; buf, owing to an arrangement of
valves,the cumentthrouohtheneedle valvecan
beintrodneed under gzeatel pressure than that
through pipe D* and its connections. There-
fore the currents entering the mixing-chamber

_thron o*h pipe O will be proyo‘ced fox cibly into

50

6o

said mixing-chamber and will become com-
mingled with the superheated steam arising
from the bottom of the drum. Oil is now ad.
mitted throngh pipe IV, and it trickles down
the fan-shaped groove in the diaphragm ¢*to
its perforation ¢’, where the blast of super-
heated steam will strike and vaporizeit. Now,
if no means were provided for keeping ap the
heat, the temperature of the vapor would be-
come reduced and fall below the point of the
steam passing through the mneedle-valve, and
condense-water and partially-vaporized oil
would pass into the mixing-chamber; but by
supplying heat at the point and moment of
vaporization to replace the heat absorbed by
the vaporization of oil, this result is obviated,
and completely-vaporized oil is fed into the
mixing-chamber. Thisis produeed by inclos-

ing the pipe C' in steam-jacket C, formed by

enlarging the pipe D?% The heat from the
superheated steam passing through this pipe
is absorbed by the vapor, and the fempera-
ture in the two pipes equalized, and the vapor
is forced in the mixing chamber under sub-
stantially thesame pressure as the steam which
vaporized the oil. The superheated steam
passing through the space B® may lose some
of its heat in 11s cireuitouns route to the mix-
ing-chamber, and when such is the case it may
be heated by a fire in the furnace. Super-
heated steam in the space B is drawn from
near the bottom by pipe DY, so that the steam
forced into said space will diffuse itself over
the whole outer surface of jacket B’. The
steam conveyed throungh pipe D* is passed
through the pipes D*and D’and drum D", and
out into the chamber B°, when it is whirled
upwardly to meet the deseending and whirling
current of vapor forced through pipe E. The
steam and vapor meeting in this manner will
become thoronghly mixed, and produce a gas
in which all the oil is th(n oughly vaponzed

This gas is then passed through pipe D,

which leads to the furnace, Where it is burued.
" If desired, tarantula-jets may be attached to
the end of pipe C and bottom of drum DF to
whirl the currents of vapor and steam against
each other. In such a case the spiral B can
be dispensed with.

I make no claim in this applieation to the
apparatus for accomplishing this result, assaid
apparatus forms the subject-matter of appli-
cation No. 117,160, filed January 11, 1884.

‘What T claim as new is—

1. In the art of generating gas from petro-
leum, the method herein described, consist-
ing, first, in feeding the oil in 2 small stream
before a blast of superheated steam; second,
applying heat at the moment of vaporization
to prevent condensation; and, third, project-
ing said vapor against a current of super-
heated steam coming from the opposite direc-
tion and under less pressure than the vapor,
substantially as described.

2. In the art of generating gas from pebro
1eum, the method herein described, consist-
ing, first, in feeding the oil in a small stream
before a blast of superheated steam; second,
applying heat at the moment of vaporization
to prevent condensation; and, third, project-
ing and whirling said vapor against a whirling
current of superheated steam coming from
the opposite direction and under less pressure
than the vapor, snbstantially as desecribed.

In testimony whereof I affix my signature in
presence of two witnesses.

GOMER JONES,

Witnesses: .
TrOMAS F. HOLDEN,
M. F. HALLECK,
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