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UNITED STATES

PATENT OFFICE.

JAMES S. ROGERS AND JAMES H. BAKER, OF SARATOGA SPRINGS, NEW
YORK.

APPARATUS ‘FOR PRODUCING GAS.

SPECIFICATION forming part of Lefters Patent No. 489,594, dated January 10, 1893,
Application filed March 17, 1892, Serial No. 425,232, (No model.)

To all whom it may concern:

Be it known that we, JAMES S. ROGERS and
JAMES H.BAKER, citizens of the United States,
andresidents of Saratoga Springs, in the coun-
ty of Saratoga and State of New York, havein-
vented certain new and useful Improvements
in Apparatus for Producing Gas from Hydro-
carbons, of which the following isa specifica-
tion, such as will enable those skilled in the
art to which it appertains to make and use
the same.

This invention is an improvement in appa-
ratus for the manufacture of heating and
illuminating gas from hydrocarbons, or from
hydrocarbons and hydrogen, and consists of
the construction fully described hereinafter,
and pointed out in the claims.

In the accompanying drawings forming a

' part of this specification, and in which like
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numerals of reference refer to similar parts
wherever found throughout the several views,
Figure 1, is a side elevation of a furnace pro-
vided with our improved apparatus for man-
ufacturing gas, partof the side wall being re-
moved, and portions of the apparatus being
broken away so as to show the interior con-
struction and combination of parts, portions
of which are shown in section, and, Fig. 2,—
a perspective view of a detached portion of
the apparatus.

The invention described and claimed here-
in is an improvement on that for which Let-
ters-Patent of the United States were granted
on our application, December 15, 1891, No.
465,077, and the improvements constituting
the invention claimed herein are intended for
application to, or use in connection with,the
apparatus described and claimed in the pat-
ent referred to, only such parts of which are
shown in this case as are necessary to illus-
trate our present invention.

The object of this invention is to produce a
fixed gas of superior quality for heating or
illaminating purposes,from hydroearbons, or
from hydrocarbonsand hydrogen, by a simple
and economical process, and in an apparatus
cheaply constructed and readily understood
and operated, and which may be adapted to
furnaces of ordinary construction, with but
little if any modification, or whiech may be
used in connection with the improved form of

furnaces described and claimed in our prior
patent referred to.

Many attempts have been made to produce
a fixed gas from hydrocarbons, or from hy-
drocarbons and water or steam, or from hy-
drocarbons and hydrogen, by various pro-
cesses and forms of apparatus, but so far as
known, with only partial success, and this
want of success has resulted principally from
defects in the apparatus employed, and in the
methods pursued. TUnder the process and
with the apparatus deseribed herein, the gas
may be formed from hydroearbons alone, after
which atmospheric air may be mingled there-
with, if desired, in the well known mannerin
any desired quantity, or after the hydrocar-

‘bons havebeen converted into vapor,or while

being vaporized and while heated to a high
degree, hydrogen gas from any preferred
source highly superheated may be mingled

with such hydrocarbon vapor thereby produe-

ing a gas possessing the necessary qualities for
heating or illuminating, as may be desired.
As inthe patent referred to, the purposes for
which the gas is intended will govern to some
extent theamount of the hydrogen employed,
or the amount of atmospheric air which is
used. These are all details which form no
part of this invention, however, and as the
mingling of atmospheric air with gasisso well
known it is not thought necessary to show
means for doing so herein.

Referring to the drawings, and the refer-
ence numerals thereon, 1, Fig. 1, designates a
device for heating hydrocarbons, which con-

sists of a casing closed at the top and bottom,

provided with a steam coil 2, through which
steam from any source is passed, both the in-
let and outlet thereof being controlled by suit~
ablevalves of ordinary construction. Hydro-
carbon is conducted to the heater by means of
a pipe 3, filling all the space not occupied by
the steam-coil 2. The hydrocarbon is taken
from a storage tank situated preferably,above
the heater and this tank being kept filled at a
uniform height by means of an automatic
valve of well known construction allows a
steady and equal pressure of the liguid flow-
ing into the heater. The hydrocarbon thus

brought into contaet with the steam-coil, is.
raised to a degree of heat which materially
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assists in its vaporization; and the tempera-
ture of the hydrocarbon in the heater can be
shown at all times by placing a thermometer
atsomeconvenient point,asat4. The hydro-
carbon : being - thus  heated is conducted
through a pipe 5, and regulating valve 6,
through a sight glass 7, which enables the op-
eratortosee atall timesthe flow therethrough,
and assist. in detecting instantly any irregu-
Jlarity in the feed, and then passes into the
vaporizer 8, through the pipe 9.

The object of the vaporizer 8,1is to vaporize
the hydrocarbon rapidly, perfectly and wiih
‘the greatesteconomy. Itconsistsof an outer
eylindrieal pipeor casing 10,inclosing a pipe
or casing 11, the outer casing being closed,
and the inneroneopen at the top and bottom,
and an annular space being formed between
them. 'Thesmalleror inclosed pipe or casing
11, is so arranged as to serveasan escape flue,

for a. short distance, of the heated gasesor

products of combustion, from the furnace, in
such a manner as to make a large portion of
the heat of such gases orescaping produets of
combustion,availableforthe purpose of vapor-
izing the hydrocarbonsasin our prior patent
referred to. :

Arranged within the annular chamber of
the vaporizeris a steam-coil 12,through which
is passed superheated steam obtained from
any desired source and preferably passed
through the steam pipes 13, arranged within
the retort furnace. This steam enters the
pipes 13, at 14, and being superheated to the
required degree it emerges therefrom and en-
ters the steam-coil 12, within the vaporizer
through pipe 15, and is discharged from said
coil through the pipe 16. A coiled pan, or
flanged plate or plates 17, which rests upon
the steam-coil 12 and conforms to the convo-
lutions thereof, is arranged within the an-
nular chamber of the vaporizer as shown, in
such manner as to form a channel or trough
supported by thecoil and following the course
thereof from the top to the bottom of the va-
porizer.

One end of the gas retort 18, within the fur-
nace, is provided with an extension 19, which
is in communication with the bottom of the
vaporizer by meansof a pipe 20,and the other
end of the retort emerges from the furnace
at 21.

As in our prior patent hereinbefore referred
to, the heated gases or escaping produects of
combustion pass through openings 22, into
flues or passages, not shown herein, which
communicate with the chimney or flue 23,
which by means of pipes 24, and 25, are in
direct communication with the inner, or cen-
tral tube or casing 11, of the vaporizer, and
by means of dampers or valves, not shown,
the hot gases, or escaping products of com-
bustion from the furnace or a portion thereof
may be directed through the tube or casing
11, at will.

Within the extension 19, of the retort 18,is
arranged a secondary vaporizer, shown in de-
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tail in Fig. 2, on an enlarged seale. This va-
porizer consists of two plates or pans, each of
which is flanged at the sides and wider at one
end than at the other, and held together in
the manner shown by bandsorrings 26. The
narrow ends of these pansare directed out-
wardly, and the outer end of the upper pan
or plate, 27, terminates directly under the
discharge opening of the pipe 20, from which
point it extends inwardly and downwardly
gradually widening, toa predetermined point,
where it terminates directly over and in close
proximity totheinner widestendof thelower
plate or pan 28, which extends backwardly
and downwardly, gradually narrowing, and
terminates directly over the inner opening of
a pipe 29, which communicates with the bot-
tom of the extension 19,:at this point.. The
upper surface of the upperpan 27,is provided
with inwardly inclined vanes or ribs 30, alter-
nately arranged on opposite sides thereof and
the upper surface of the lower pan or plate
with corresponding outwardly inclined ribs
or vanes 31, the operation of which will be
hereinafter deseribed.

The operation of this apparatus is as fol-
lows: The hydrocarbon in a heated condition
passes from the heater, into the vaporizer at
the top as shown, and dropsintothe coiled pan
17, and follows.around it traversing the whole
length thereof from the top of the vaporizerto
the bottom thereof, and the entire vaporizer
being highly heated by the superheated steam
passing through the steam-coil and by the hot
produets of combustion passing through the
central tube or ecasing thereof, the result is
to vaporizeall or nearly all of the hydrocarbon
before it reaches the bottom of the vaporizer.
If for any reason, however, a portion of the
hydroearbon is not vaporized, it is discharged
from the pan or plate 17, into the bottom
of the annular chamber of the vaporizer, and
passes through the pipe 20,into the extension
19, of the retort, and drops on to the upper
outer end of the plate 27, of the secondary
vaporizer, from which point it spreads out
over the surface of said plate and flows for-
wardly and downwardly over said surface, be-
ing compelled by the vanes or ribs 30, to take
a winding or tortuous course in its passage.
At the inner lower end of the plate 27, the
hydrocarbon,if any still remains unconverted
into vapor, is discharged upon the upper sur-
face of the inner end of the plate 28, from
which point it passes downwardly and back-
wardly, over the surface of said plate in the
same manner as over the surface of plate 27,
till it reaches the lower outer end thereof,
where, if any particles thereof still remain
unconverted into vapor, they are discharged
into the pipe 29, being directed thereinto by
the last two vanes or ribs 31, which converge,
and form anarrow discharge passage directly
over the opening into this pipe. Irom the
pipe 29, the waste material, or that part of the
hydrocarbon that has not been, and eannot
be converted into vapor, passes through pipes
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or mains to any desired receptacle or seal ar-
ranged therefor. As fast as vapor is formed
in the vaporizer it is allowed to escape in a
highly heated condition through the pipe 20,
by way of the extension 19,into the retort 18,
where bya high degree of heat,itis converted
into a fixed gas, in the manner well known
and emergesfrom the retort at 21, after which
it may be reduced to the required candle-
power if intended for illumination purposes,
by the admission of atmospheric air, and then
conveyed into a gas-holder in the usual man-
ner by an exhauster, such as are in ordinary
use.

The means for producm gas from hydro-
carbons and hydrogen, consist in this case, of
a pipe or pipes 32, which receive the hydro-
gen gas, from any preferred source, and after
conducting it through the retort furnace,
where it is highly superheated, it emerges
from the furnace, and is discharged into the
vaporizer, preferably at the top, by means of
pipe 33, where it mingles with the vapor of
the hydrocarbon and is conveyed together
therewith into the retort where the combined
product is superheated and converted into a
fixed gas. While we have referred herein to
gas formed from hydrocarbons and from hy-
drocarbons and hydrogen, and to the min-
gling of air with such gases, and have de-
seribed the pipes 32, and 33, as means for
uniting hydrogen with the vapor of hydrocar-
bouns, it will readily appear that these pipes

may be employed for mingling water-gas, or:

air, or any other dilutent, with the vapor of
hydrocarbons as herein described for the pur-
pose of producing a fixed gas from the pro-
duet.

It is evident that the improvements herein
described may be applied to gas-retorts.and
furnaces arranged in banks, as described in
our prior patent referred to, and that many
changes in the construction and arrangement
of the retort within the furnace; in the loca-
tion and arrangement of the steam and hy-
drogen pipes within the furnace; and the man-
ner in which the same are brought in com-
munieation with the vaporizer, without de-
parting from the scope, of our invention, as
these details or arrangements of the parts of
the general apparatus form no part of our
present invention, and it is also evident that
the improvements which constitute this in-
vention may be applied to other forms of ap-
paratus, than that described herein, orin our
priorpatent to which reference has been made.

We prefer that the arrangement of the in-
clined pan 17, within the vaporizer be such
as to prevent its coming in contact with the
inner tube or casing 11, and it is not neces-
sary that it should be in direct contact with
the steam-coil 12. Asthus constructed, there
is no danger of “coking,” which usually re-
sults when hydrocarbons are brought in con-
tact with highly heated surfaces.

The secondary, or auxiliary vaporizer, is re-
movable from the extension 19, of the retort

18, through a door or othermovable end piece,
and should the parts of this vaporizer become
“coked ” during the operation of the appara-
tus, it may be easily removed and cleaned of
any deposits that may have collected thereon,
after which it can be placed in position again.

With thisapparatus the possibility of “ cok-
ing” within the retort proper, from any cause
is avoided, because nothing but superheated
vapor ever enters therein, and in this vapor
there are not substances to be deposited where-
by this result is produced. The amount of
hydrocarbon converted into a fixed gas in a
given time is materially increased since the
work of fixing the gas is half accomplished
before the vapor is admitted into the retort,
and the cost, with the form of apparatus
shown, is reduced to a minimum, as the heat
required to keep the retort in proper condition
for “fixing” the gas is also sufficient tosuper-
heat the steam within the vaporizer and also
that employed in the heater, if desired, while
the escaping products of combustion also ma-
terially aid in the process of vaporization,the
heat therefrom being otherwise thrown away.

Having fully described our invention, we
claim and desire to secure by Letters Patent,
the following:

1. In an apparatus for producing gas from
hydrocarbons, a vaporizer having a4 chamber
therein, and hydrocarbon supply and vapor
exit pipes communicating therewith, a steam
coil located in said chamber,and acoiled pan
into or onto which the hydrocarbon is dis-
charged, the pan being arranged in proximity
to the steam-coil, the arrangement of the pan
and steam coil being such that the steam coil
does not come in contact with the hydrocar-
bon as it flows through the pan, substantially
as shown and described.

2. In an apparatus for producing gas from
hydrocarbons, a vaporizer having an annular
chamber therein and hydrocarbon supply and
vapor exit pipes communicating therewith, a
steam coil arranged therein, and a pan or
plates also coiled in said ehamber and fol-
lowing the convolutions of the steam coil, the
arrangement of the pan and steam coil being
such that the steam coil does not come in con-
tact with the hydrocarbon as it flowsthrough
the pan,substantially as shown and described.

3. In an apparatus for producing gas from
hydroearbons, a vaporizer provided with an
outer and an inner tube or casing, having an
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annular chamber between said tubes or cas-

ings, and hydrocarbon and vapor supply and
exit pipes communicating therewith, a steam-

coil within said chamber, a coiled pan or

flanged plates, arranged in proximity to said
coil and means for directing the hot products
of combustion from ther etoxtfurnace through
the inner tube or casmg, the arrangement of
the pan and steam coil being such that the
steam coil does not come in eontaet with the
hydroearbon as it flows through the pan, sub-
stantially as shown and descubed

4. In an apparatus for produeing gas “from
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hydrocarbouns, the combination with a retort
furnace, of a vaporizer, provided with an oil
supply, a retort in communication therewith,
and a removable secondary, or auxiliary va-
porizer within one end of theretort, or an ex-
tension thereof, substantially as shown and
deseribed.

5. In an apparatus for producing gas from
hydroearbons, the combination with a retort
furnace of a vaporizer, provided with an oil
supply, a retort one end of which is in com:
munication with the bottom of the vaporizer,
and a secondary or auxiliary vaporizer within
the end of the retort, into, or upon whiech, the
hydroearbon from the vaporizer which is not
vaporized is dropped, substantially as shown
and deseribed.

6. In an apparatus for producing gas from
hydrocarbons, the combination with a fur-
nace, of a retort provided with an extension
as 19, a vaporizer having an oil supply, the
bottom of the vaporizer beingin communica-
tion with the top of said extension, a waste
pipe communicating with the bottom of said
extension, and a secondary or auxiliary va-
porizer within said extension and forming a
connection or communication between the
opening which leads to the vaporizer and that
of the waste pipe, substantially as shown and
described.

7. In an apparatus for producing gas from
hydrocarbons, the combination, with a fur-
nace, of a vaporizer having an oil supply, a
retort in communication therewith provided
with an auxiliary vaporizer consisting of in-
clined pans or plates, as 27, and 28, one of
which is adapted to receive the unvaporized
hydroecarbon from the vaporizer and the outer
to convey the same to a waste pipe communi-
cating with the retort, substantially as shown
and described.

8. In an apparatus for producing gas from
hiydroearbons, the combination with a far-
nace, of a retort, a vaporizer in communica-
tion therewith and provided with an oil sup-

489,594

ply, a waste pipe opening, or pipe, also in
communication with the retort, and an aux-
iliary, or secondary vaporizer within the re-
tort and adapted to receive from the vapor-

izer, the hydroearbon which hasnot been con- 3

verted into vapor and discharge the particles
thereof which eannot be converted into vapor
into the waste opening or pipe, substantially
as shown and deseribed.

9. In an apparatus for producing gas from
hydrocarbonsg, the combination with a far-
nace, of a vaporizer, provided with an oil sup-
ply, a retort having ingress and egress open-
ings, one of which is in communication with
the vaporizer and the other in communica-
tion with a waste pipe, and a secondary or
auxiliary vaporizer which forms a communi-
cation or connection between said openings,
substantially as shown and described.

10. The combination witha furnace, of the
retort 18, and a vaporizer in communication
therewith and provided withan oil supply, of
the secondary vaporizer located within the
retort, or an extension thereof, consisting of
the flanged plates 27 and 28, provided with
the inclined ribs or vanes 50 and 31, substan-
tially as shown and described.

11. Inan apparatus for producing gas from
hydroecarbons, the combination of a vaporizer,
of a retort furnace, a retort located therein
in communication with the vaporizer and
means for mingling hydrogen ot its equiva-
lents with the vaporof the hydrocarbon within
the vaporizer, consisting of a pipe or pipes
which extend into orthrough the furnace and
communicate with the vaporizer, substan-
tially as shown and described.

Signed at Saratoga Springs, in the county
of Saratoga and State of New York, this 15th
day of March, A, D. 1892,

JAMES S. ROGERS.
JAMES H. BAKER.
Witnesses:
J. W. CRANE,
GEORGE M. CRANE,

55

6o

05

70

75

8¢




